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service to water works and to sewage 
plants is the rigid inspection applied 
to all Mathieson Chlorine container 
equipment before it is approved for 
shipment. © Whether you order by 
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LEADING ARTICLES 
To Appear in the Next 
and Subsequent Issues: 


M. L. Crist, Consulting Engineer, 
Los Angeles, Calif., discusses “The 
Proper Administration of Municipally 
Owned Water Utilities’ based on ex- 
periences gained in dealing with this 
problem. 


Roger W. Esty, Superintendent of 
Water Works at Danvers, Mass., will 
recount interesting and unusual “Ex- 
periences in Locating Pipe Lines” with 
the wireless pipe locator. 





Darwin W. Townsend, Principal As- 
sistant Engineer of the Sewerage Com- 
mission of Milwaukee, is preparing two 
articles on “Screenings and Grit In- 
cineration.” A. description of the new 
screenings incineration plant at Mil- 
waukee will be presented. Experiences 
in operation and operating cost data 
will be revealed in a second article. 





C. M. Roos, Manager of the Cairo 
Water Company, Cairo, IIll., will dis- 
close methods used in “Financing and 
Operating Water Works During a De- 
pression.” 





H. H. Hendon, Sanitary Engineer, Jef- 
ferson County, Ala., will describe the 
new “Sewage Treatment Works of Bir- 
mingham, Ala.,” in which important 
a on kept cost data are incorpo- 
rated. 





P. S. Wilson, Consultant in Water 
Works Operation, and formerly with 
the Community Service Company, will 
describe practical methods of making 
flow and pressure tests at fire hydrants 
and the value of securing such data. 





J. S. Strohmeyer, Engineer in Charge 
of Distribution, Baltimore, Md., will 
discuss matters of interest to Superin- 
tendents of Water Works, in which 
costs and methods of maintaining 
water meters and methods of reading 
-_ ee at Baltimore, will be dis- 
closed. 





Chas. F. Mebus, Consulting Engineer, 
Glenside, Pa., will describe the Sewage 
Treatment Works at Souderton, Pa. 





George B. Prindle, Superintendent of 
Water Works, Highland Park, IIL, 
writes on the important topic, “Using 
Perspective in Expenditures for Water 
Purification.” 
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demand. 
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OFFICE PHONE-160 


FREEPORT WATER COMPANY 
FREEPORT. PA. 


Subsidiary to General Water Works & Electric Corporation 
April 21,1933 
















































Industrial Chemical Sales Company, Inc. 
230 Park Avenue, 
New York, N.Y. 


Gentlemen: 


It has been six weeks since we started to use Nuchar, and 
during that time it has been put to the severest test under 
the worst conditions we ever expect to experience, and yet, 
during this time, our water has been 100% free from tastes 
and pdors of any kind. This is very gratifying to us as we 
have been fighting ill-tasting water for several years with- 
out much result. 











Our plant is at Freeport, Pa., and draws its supply from the 
Allegheny River a few hundred yards below its junction with 
the Kiskiminetas River. ‘The Kiskiminetas is a highly acid 
stream and mixes with the Allegheny River so that we always 
have to battle an ever changeable condition. In fact, one 
hour we will have an acid condition of anywhere from 10 to 
150 PPM, changing the next hour to probably 10 or 20 PRM 
alkalinity. Of course you can imagine just what we nave to 
deal with in high color, iron, manganese, and almost every- 
thing else that is objectionable in a water supply. 


The iron and manganese have given us some trouble in causing 
linens to turn yellow in laundering so that we were compelled 
to carry @ PH value of 8.5 or 9 in order to prevent tiais 
trouble. This, of course, is accomplished by using large 
quantities of lime. luchar has aided us along this line as 
it actually absorbs acid, iron, and manganese, and lessens 
the amount of lime treatment. We also find that our alum 
and chlorine demand has been cut in half making e saving over 
the cost of Nuchar of about $1.00 a day. 





With Nuchar we prechlorinate to the extent of approximately 
O.22 &£PM, introducing the chlorine into the mixing chamber 

of our settling basin where it has a contact of about 9 hours. 
Then Nuchar is added at the rate of 7# per million gallons 

for the dechlorinating agent in the last chamber of the basin 
where it has a contact of about 3 hours, remaining in suspen- 
sion all through that retention period with sufficient coming 
over on the filters to create a beautiful mat on the sand 
where it finishes its de-odorizing and purifying mission. 

Then after filtration, about 0.18 PPM of chlorine is added 

making a pure, sweet, wholesome water that we believe would 

- impossible without the aid of this wonderful treatment- 
uchar. 
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April 21,1933 


Industrial Chemical Sales Company, Inc. 





Before using prechlorination, and liuchar for dechlorina- 
tion, we washed our filters every 24 hours using 20,000 
gallons of wash water a day. Now we wash them twice in : 
seven days using approximately the same amount of wash ; 
water, thereby effecting a saving of about 100,000 gal- 
lons of wash water a week. 








From the many encouraging reports we have received from 
our customers, and the savings in money and worry to us, 
we believe the effect of a treatment such as Nuchar 
Should be passed along to those who, perhaps, do not 
really understand what a few cents worth of it a day will 
accomplish if properly introduced in any foul tasting 
water. 





be sari: OT EAA MRS 


If these few remarks will be of any benefit to you, or 
to the water works field in general, you are at liberty 
to use them in any manner you may desire. 


ee ee ee 


Yours very truly, 





FREEPORT WATER COMPANY 


Opt te 


MoD/H Vice fres.& senl.hgr. 
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that every water works operator should have 
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COAGULATION 


Time of Mixing, Floc Char- 
acteristics, pH Control, Col- 
or Removal, Iron and Lime 
Coagulation, Use of Sodium 
Aluminate, Manganese, Co- 
agulation Control. 


SEDIMENTATION 


Effect of Settling on Plant 
Centrol, Cross - Baffled 
Basins, 


FILTRATION 


Filter Beds, Rate Controll- 
ers, Filter Washing, Care of 
Filter Beds, Mud Deposit 
Formation, Sand Grading, 
Air Binding, Sand Cleaning, 
Filter Control Records. 


DISINFECTION 
Chlorination, Ultra Violet 


Ray and Ozone Treatment. 


TASTES AND Opors 


Superchlorination, Chlora- 
mines, Activated Carbon, 
Aeration, Permanganate, 


Algae Control. 


CorRECTIVE TREATMENT 
PH Control, Effect of Cor- 
rective Treatment. 

PLrant Controt Data 


Standards of Purity. 
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CONTROL 


A Short, Practical 


Handbook and Guide for the 
By 
EDWARD S. HOPKINS 


Principal Sanitary Chemist, Bureau of Water Supply, Baltimore, Md. 


Informative, 


Plant 


Non-Technical, 


Operator 


number of years. Its audience is the plant operator. It is particularly designed to 
meet his needs. It is a book of simple discussion and simple directions. It aims to 
present the practical, usable facts in systematic form. 


T= is a handbook for which there has been genuine need in the water-works field for « 


ABEL WOLMAN SAYS: "The number of texts of a purely operating character is decidedly 
limited. Those that are good are somewhat out of date, and therefore, this volume fills « 
current need, 


“No matter how well designed a water treatment plant may be, its product is dependent 
to a great degree upon the efficiency of the man operating it. To improve and guide 
the operator is the primary function of this book. It is designed, in simplicity of language 
and arrangement, to meet the needs of the rank and file. It should lighten the load on 
many control agencies and should stimulate the already conscientious operator, whose task 
is so well done and so rarely given public recognition, to higher levels of performance. 


The book should be on each operator's desk." 
—Excerpts from the Foreword 


ope ee ee ee ee ee ee ee es USE THE COUPON qe meee eee 


WATER WORKS AND SEWERAGE 
400 W. Madison St., Chicago, III. 


Gentlemen: 


Please mail me a copy of WATER PURIFICATION CONTROL. My 
check or money order for $1.75 is enclosed. 


PEED ene tdsinn teense condedeadeseets+culsesegersemenae itt 
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on MATREEWS 


M DRY 


Even with hoses spouting and 
spray flying, one chamber 
of the Mathews Modernized 
Hydrant stays bone-dry. 


Here’s how: 


Just above the nozzles is a 
stuffing-box, snugly fitting the 
bronze-bushed stem. Water 
cannot pass it— cannot reach 
the operating threads. 


A dry operating thread means 
instant action. Rust doesn’t 
form. Mineral salts and 
“scale” are not deposited. Ice 
never collects. The hydrant 
opens full, and closes tight. 
It is one more Mathews way of 
guaranteeing fire protection. 


The pocket catalogue of 
Mathews Modernized Hy- 
drants also explains how 
traffic-broken Mathews 
Hydrants can be repaired 
instantly, without digging. 
Write for it. 


"S AND. SPUN” PIPE 


NO BETTER PIPE THAN “SAND-SPUN” IS MADE. A PRODUCT FUN- 
DAMENTALLY DIFFERENT FROM PIT-CAST PIPE. NO ANNEALING 
IS NECESSARY ... 16 ft. lengths furnished in all sizes 4 inches to 36 inches 
inclusive. 20 ft. lengths also furnished in sizes 12 inches to 30 inches 
inclusive . .. We are prepared to ship by water, rail or truck. 


wx R. D- \\ ({@1@) D ) f(s) _ 400 CHESTNUT STREET 
| PHILADELPHIA 


ESTABLISHED IN 1803 
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AN ANSWER TO THE QUESTION: 
“WHAT IS THE MEANING OF pH?” 








pli And Its Practical Application 


By Frank L. LaMotte 
William R. Kenny 
Allen B. Reed 



































Table of Contents 


Section A. M&CHANISM OF HypDROGEN ION 
DETERMINATIONS 


I—Introduction and Preliminary 
Discussion 
Il—Hydrogen and Hydroxy] Ions 
I1I—Buffer Action 
I1V—Determination of pH 
V—Sources of Error 


Section B. PracticaL APPLICATION OF 
HyproGeEN ION DETERMINATIONS IN 
INDUSTRY AND SCIENCE 


VI—Municipal and Industrial Water 
Supply 
Vil—Water Corrosion Problems 
VIII—Disposal of Sewage and Industrial 
Waste 
1X—Sugar Industry 
X—Gelatin and Glue 
XI—Leather Manufacture 
XII—Textile Industry 
XIII—Pulp and Paper Industry 
XIV—Food Industries 
XV—Cleaning Processes 
XVI—Electrodeposition of Metals 
XVII—General Industrial Chemistry 
XVIII—Bacteriology, Pathology, and 
Titration Procedures 
XIX—Soils 


$3.50 


Cloth bound, 6x9, 255 Pages, Original Control 
Charts, Illustrated, Indexed. 


The charts alone are well worth 
the price of this book. 


ODAY the term “pH” is part of the routine 

vocabulary of almost every technical man, and 
the usefulness of the subject has benefited so many 
processes that it is now an accepted operating fac- 
tor. So rapid has been its adoption throughout the 
technical world, that a great many routine workers 
now using some means of pH control do not have a 
clear understanding of the term “pH” itself, nor of 
the simple underlying principles involved in its 
measurement. 


It is the purpose of this book to supply the need 
for such fundamental information in simple lan- 
guage, avoiding technical terms as much as possible. 


Scientific men whose early training has not in- 
cluded this phase of chemistry and operating men 
will find “pH And Its Practical Application” to be 
a practical book for any reader who is not particu- 
larly interested in the theoretical aspects of hydro- 
gen in concentration. 


The broad scope of the book is indicated by the 
Table of Contents. 


GILLETTE BOOK COMPANY 
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400 W. Madison Street 
CHICAGO, ILLINOIS: 


GILLETTE BOOK COMPANY, 
400 W. Madison St., Chicago, II. 
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I should like to have “pH And Its Prac 
tical Application” on 10 days’ free trial 
At the end of that time I will remi 
$3.50 or return the book, postpaid. 
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BLACK ALUM 


Easier to Use... 
More Economical 


An improved coagulant in one mixture. 


Embodies the reliable, coagulating powers of 
Alum, with the taste and odor removal powers 
of activated carbon. 


A ready-to-use compound. 
Reduces the coagulant dosage. 
Eliminates the activated carbon dust problem. 


Simplifies taste and odor control equipment 
and methods. 


More economical than Alum and carbon when 
purchased and used separately. 


Write today for information and prices. 


See our Exhibit at the Convention of the American Water 
Works Association, Chicago, Ill. 








EXECUTIVE OFFICES, WIDENER BLDG. 
PHILADELPHIA, PENNSYLVANIA 


Licensed by 
Activated Alum Corporation 








Do you mention WATER WorKs AND SEWERAGE when writing? Please do. 
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in East Van Buren Street. Chicago od 
























International is proud of its reputa- 
tion of being first to introduce and 









adopt improvements—first to discard 
features that have proven to be hin- 
drances of progress. And by continued 
research and development International 
Water Purification Equipment will 


maintain its leadership year after year. 





international Filter Co. 
Water Softening and Filtration Plants 


General Offices 

















































WHEN YOU NEED IT 
MOST.. 


A handy, compact 
source of reference for 
practically all engi- 
neering problems in 
the field or at the 
office. 


THE 
ENGINEER'S 
VEST POCKET BOOK 


WA THOMAS 


The Engineer’s 


Vest Pocket Book 


By W. A. Thomas, Consulting 
Engineer 

The scope of this book is almost 
incredible. Regardless of the 
branch of engineering you fol- 
low, you will find it an inval- 
uable source of reference, and 
its clear, compact arrangement 
will win your instant approval. 
Formulas are given which meet 
nearly every kind of engineering 
problem, and the generous tables 
and diagrams are helpful in pro- 
viding short cuts. 


12 


Mathematics, Statics 


See it for yourself and judge its Pia." 


Transportation, Surveying, Costs 
and General Classified Directory. 


GILLETTE PUBLISHING CO. 


400 W. Madison St. Chicago, Ill. os 
Pee ee ee er nr wn wn rrr ees 
| Gillette Pub. Co., 400 W. Madison St., Chicago. 
| Please send “‘The Engineer’s Vest Pocket Book’? for me to examine. If it 
is satisfactory, I will remit $3.00; otherwise I will return the book within 
| 5 days 
| Name 
Position 
| Company 
| ee Oe ee ne ieee er ee eee 





MAIN DIVISIONS 


and Dy- 
Strength of Materials, 


Please mention WATER WORKS AND SEWERAGE—it helps. 





STEWART SEWER 


Water Cleaning System, if you wish it, 
or Drag Bucket type. 


We also make a Rod that will float. 
for conduit work. 


Slip together sideways 
, or ot angle ae 

















CLEANING MACHINE 


WE WILL PAY FREIGHT AND CHARGE TO BILL. 
We Ship Rods for Trial—whe else will do this? 
Alse reds with wheels 












SEWER 
AND CONDUIT 


RODS 


2 Bldg. Construction, Mechanical 
value to you. Send no money. Design, Heat, Hydraulics, Chem- No Deep Shoulder Cat for Couplings. Rods retain fall sise 
Just fill in the coupon, istry and Physics, Electrics, and strength. 


Investigate our JUMBO ROD 





-+ W. H. STEWART 
| 1614 Locust Street coe ee oe ST. LOUIS, MO. 
| 129 George Street e ‘ . . - BOSTON, MASS. 
| Box 581 e ‘ ° . e e JACKSONVILLE, FLA. 
| CANADA FACTORY, WALKERVILLE, ONT. 
Therefore No Duty for Purchaser to Pay 
i PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO 
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‘76 CO” 


Ferric Chloride 


In the Filter Plant it is an ef- 
fective and economical coagulant. 
Ferric Chloride works fast— 
requires less mixing and settling 
time. 

In the Sewage Plant it is an 
aid to rapid sludge drying. Ap- 
plied to crude sewage it will in- 
crease settling tank efficiencies 
and reduce loadings on sprinkling 
filters and other secondary units. 
Ferric Chloride treatment fol- 
lowing sprinkling filters will pro- 
duce a sparkling final effluent 
from humus tanks. 


“ISCO” 


CHLORINATED LIME 


For sterilization of water supplies 
or swimming pools, and for chlor- 
ination at sewage plants, provides 
a safe, convenient treatment with 
less total chlorine required. 


“ISCO”? SERVICE 


“ISCO” now employs a full-time 
Sanitary Engineer-Chemist. May 
we give you further information 
backed by experience and service? 


DISTRIBUTORS OF “CLIFF-CHAR” 
ACTIVATED CARBON. 





Write for full particulars. 





INCUS, SCE(OEN SCO. 


117 LiBERtTY Stacer. NewYork. 
Established 1816 
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W ATER AND 
SEWAGE 
TREATMENT 
EQUIPMENT 





CLARIFIERS: 


A completely approved 
and tested Proportional 
Flow Tray type clarifier, 
showing high removal of 
suspended matter. This 
unit requires less area al- 
lowing great savings in 
first cost, and is applica- 
ble to both water and 
sewage clarification. 





SLUDGE PUMPS: Plunger or dia- 
phragm pumps of the 


well-known “Marlo” 
type, especially suit- 
ed to the handling of 
lime-sluge from wa- 
ter softening plants 
or gritty materials 
from sewage treat- 
ment plants. 


OTHER LINES OF EQUIPMENT INCLUDE: 


PFT SEWAGE NOZZLES 
PFT ROTARY DISTRIBUTORS 
DOWNES FLOATING COVERS 
PFT SCREENINGS DIGESTER 
FLAME TRAPS AND WASTE GAS 
BURNERS 
SIPHONS FOR DOMESTIC 
DISPOSAL PLANTS 
PFT TWIN DOSING TANK 
CONTROLS 
PFT DOSING SIPHONS & COUNTERS 
THE MILLER FLUSH-TANK SIPHON 
JOINTITE SEWER COMPOUND 


Write for Catalogs 


PACIFIC GD FLUSH 
TANK © COMPANY 


Designers & Manufacturers of Sewerage & 
Sewage Treatment Equipment 


é& 
INCE 189. 


136 LIBERTY STREET 
NEW YORK,N.Y. 


4241 RAVENSWOOD AVE. 
‘CHICAGO, ILL. 








Do you mention WaTER WorKs AND SEWERAGE when writing? Please do. 











Be 3 





Water Works and Sewerage—June, 1933 






























Low- fH, Th h 
ci NEROMIX = Ezz 
Aerator cee AN Mixer 


Complete control of qual- For oxidation of iron, reduction 
ity and quantity of air of carbon dioxide, pH control, re- 
aspirated. Year around, moval of tastes, odors and gases— 
all-weather operation. No coagulant chemical mixing—and 
moving parts to wear out quick chemical mixing and recar- 
or get out of order. bonation in water softening. 





What is your water treatment problem? Write us about it. 


Voct BrotnersMro.Co. 


InCcCOPRPORATEO 


(Aer-O-Mix Effluent) 


MPLEX 


Venturi Type Meters 


LOUISVILLE - - KENTUCKY 




















Potassium 


Permanganate 
KMn O4 


A powerful self indicating oxidiz- 
ing agent, especially suitable for 





Effluent Controllers 


Filtration Plant Gauges 
municipal water works in:— 


Water Works Specialties 


Organic iron removal in waters, 


Chlorophenol tastes and odor removal in 





waters, a 
Algal tastes and odor removal, WRITE FOR 
Algae destruction, especially in spray oy BULLETINS 


ponds and cooling towers. 





For prices and further information, write to: 


SIMPLEX VALVE & METER CO. 


Carus Chemical Company, Inc. — Uyane Street 
Box P364 La Salle, Illinois Philadelphia, Pa. 





































MOST RAPID These pH and Chlorine 


mano. RED Testers e +. © e . +. a 

ers , Write for descriptive circulars of * 

the S. D. C. Residual Chlorine - 
Tester and the S. D. C. pH Colori- = 


meter. 


RASCHER & BETZOLD 


829-831 ORLEANS STREET 
CHICAGO, ILLINOIS 


At Left—Illustrating slotted 
card and compensator. ar- 
rangement of S. D. C. pH 
Colorimeter. 


At Right—S. D. C. Residual 
Chlorine Tester. 


























Do you mention WATER WorKs AND SEWERAGE when writing? Please do. 
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NFILTRATION EQUIPMENT CORPORATION ¢ 


LAUGHLIN 
CLARIFYING TANK 


For the Better Removal of 
Suspended Solids from Sew- 
age and Industrial Wastes 





—Permits of usual sedimentation and thick- 
ening operations within a tank, at high 
capacity for a given tank size. 


—Removes solids by positive filtration. 


—Filter bed embraces entire circumference 
of tank, extending inwardly five feet or 
more. 


—Operated with a traveling magnet which 
cleans the filter bed as necessary. 


—Tanks of round or rectangular type for 
any capacity. 


—Low power and low operating cost. 








FILTRATION EQUIPMENT 
CORPORATION | 


350 MADISON AVE. NEW YORK 
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The 
SUPERIOR ACTIVATED 
CARBON 


FOR 


WATER PURIFICATION 


HIGH.. 


PHENOL ABSORPTION 
DEODORIZING POWER 
TASTE ABSORPTION 
CLARIFYING POWER 


@ This superior product offers many quality advan- 
tages that you will wish to know about in detail. 
We will gladly furnish you with interesting in- 
formation covering its adaptation to your specific 
purification problem. Your inquiry is invited. 


ot 


THE CLEVELAND-CLIFFS 
IRON CO. 


CHEMICAL DEPARTMENT 
UNION TRUST BLDG. 
CLEVELAND, OHIO 


ail 


















Every user of cast iron pipe who reads this 
advertisement will concede that the proba- 
bility of higher installation costs in the near 
future outweighs the possibility of a con- 
tinuance of present low costs. Economies 
effected now in a cast iron installation will 
be perpetuated for a century or more by 
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virtue of the unequalled long life of this 
material. No great amount of foresight is 
required to see that lasting benefits to the 
community will be gained by laying under- 
ground mains now. This Company is 
equipped at all times to meet any demand 
for cast iron pipe in sizes up to 84-inch. 


UNITED STATES PIPE AND FOUNDRY COMPANY, BURLINGTON, N. J. 


Sales Offices: NEW YORK, BUFFALO, MINNEAPOLIS, CHICAGO, PHILADELPHIA, PITTSBURGH, 
DALLAS, BIRMINGHAM, KANSAS CITY, CLEVELAND, SEATTLE, LOS ANGELES, SAN FRANCISCO 


U. S. CAST TRON PIPE 


When writing to advertisers please mention WATER WoRKS AND SEWERAGE—Thank you. 
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WATER SUPPLY IN RELATION TO 
CITY AND REGIONAL PLANNING 


By MALCOLM PIRNIE 


Consulting Engineer of New York City, and President-Elect 
of the American Water Works Association. 


N one form or another 
] the natural occurrence of 

water has always been a 
controlling influence in the 
location and growth of cities 
and in the spread of popula- 
tion over the land. The four 
major influences from a trade 
and economic standpoint are 
the following: 

1. The existence of deep- 
water harbors along the coast 
and lake shores. 

2. The existence of streams 
which are navigable some 
distance inland. 

3. The presence of natural 
waterfalls to which large 
drainage areas are tributary. 

4. The existence of large water courses or bodies of 
water which have presented barriers to cross-country 
transportation. 

The first two elements 
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water transportation provide one element in the relation 
of water supply to city and regional planning. The other 
element, no less important, relates to the planning of 
facilities for providing a satisfactory domestic and in- 
dustrial water supply, and works for the adequate 
removal of sewage and industrial wastes from the port 
areas and from the large suburban developments which 
necessarily surround them. 

The last two elements mentioned above are responsible 
for the development of many inland centers of popula- 
tion. The earliest manufacturing regions of the country 
were located in the vicinity of natural waterfalls. More 
recently similar industrial areas have been created where 
natural conditions were favorable for the creation of 
artificial waterfalls through the erection of dams. In 
other locations cities have grown up around trading 
centers which were established at points where large 
rivers or other bodies of water introduced obstructions to 
cross-country transportation. 

In all of the situations discussed above, water has 
been the prime element responsible for the location and 
growth of large communities, and also the provision of 

water for domestic and in- 





noted above, harbors and 
navigable waterways, serve 
to create port cities. The 
planning of such cities with 
relation to waterway im- 
provements, the design and 
construction of transporta- 
tion facilities, and the 
proper location of large in- 
dustries of a character 
necessitating location near 


prominent engineers. 


author. 





In connection with graduate courses in Regional 
and City Planning, the College of Engineering at 
New York University recently offered, under the 
direction of Professor Thorndike Saville, a series 
of ten lectures on regional and city planning by 
This article is based upon 
the context of one of these lectures given by the 


dustrial purposes and as a 
carrier of waste materials 
has become one of the great 
problems of community de- 
velopment. 

Until the past two or 
three decades, most Ameri- 
can cities have not had to 
consider the subject of do- 
mestic water supply as a 
factor influencing their loca- 
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tion. Such location with regard to water resources has 
been predicated largely upon navigation, power in in- 
dustry, and the disposal of waste products, During the 
beginning of most cities, dug wells and springs have 
furnished the domestic water. As the community grew, 
some of the sea coast and a few of the upland cities built 
impounding reservoirs on inland streams. Most cities 
which were located on rivers pumped untreated waters 
into their distribution systems. In a few instances favor- 
able ground-water sources were developed. As a result 
of lack of knowledge of modern sanitary science, and 
also to some degree as a result of negligence and care- 
lessness, many river sources and unprotected impounded 
supplies spread sickness and death, as represented by 
the many epidemics of water borne diseases which are 
to be found in the history of sanitation of this and most 
other countries. 


The art and science of developing pure water supplies 
is relatively recent so far as modern community develop- 
ment is concerned. Little or no thought was given to 
the subject 50 years and more ago. Even at the present 
time the proportion of the population not supplied by 
controlled and adequately protected sources of public 
water supply is astonishing. Secretary of Labor Perkins 
has quoted the National Industrial Conference Board as 
stating that today 30 per cent of the city dwellers have 
no bathrooms, 90 per cent of rural population have no 
baths, and 60 per cent of the incorporated towns and 
villages of the country have no sewerage systems ade- 
quate to permit satisfactory bathroom facilities. That 
such conditions exist must be surprising to many. 


Even with a very considerable proportion of the urban 
population supplied with water which has been subjected 
to some form of purification, the quality of many public 
water supplies of the country is susceptible of material 
improvement in the interest of health, comfort, and 
convenience. The water supply works now in operation 
are adequate for not more than half of the present popu- 
lation of the country. It is apparent that a great deal 
remains to be done, both in making improvements to 
existing water supplies and in the development of addi- 
tional water supply facilities for the present population 
which is unsupplied with such facilities, and for the 
future population of our cities. 


In the past many water supply developments have rep- 
resented a waste of public funds through lack of careful 
planning and adequate protection of sources. In numer- 
ous instances river supplies which have been developed 
at considerable expense to the community are now being 
abandoned in favor of less polluted and more distant 
sources. Various impounded supplies have become re- 
duced in sanitary quality due to inadequate protection of 
the drainage area and improper use of land above the 
impounded water. In addition, many of the distribution 
mains within the cities themselves have become inade- 
quate to meet the demands of a modern population, or 
have deteriorated for various reasons, and ought to be 
replaced by a new and improved system of mains. 


Water Works Planning 


It should be apparent from what has been said above 
that water works planning is an integral and necessary 
part of city and regional planning. Only by making it 
such can the future needs of the growing community 
be served at a minimum of public expense and a maxi- 
mum of public convenience and safety. If zoning has 
been properly provided for, there will follow logically 
the possibility of making accurate estimates of future 
average and maximum demands for water supply. 
Similarly the proper selection of different districts where 
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water pressures of varying amounts will be necessq 
can be provided for. The lay-out of the ultimate dig. 
tribution system can be planned for well in advance of 
actual construction needs, at great saving of cost. Dur. 
ing the developmental period the secondary pipe system 
contained in the ultimate city plan can be built first. 
Later this system may be reinforced as necessary with 
primary feeder pipes and additional supply mains. This 
will result in a minimum of replacements of the long 
lived and expensive structures. The distribution and 
supply main planning and building can be coordinated 
with the city plan, and the cost minimized by simultane- 
ous construction of the distribution system and supply 
mains with the extension of the city. 

As a matter of fact, planning for water supply should 
in part dictate the lay-out of portions of a well conceived 
regional plan. In the first place, since the location of 
population centers has been influenced by the availability 
of water, this subject will continue to dictate in some 
measure as to the development of the environs of the 
city. In any conception of a regional plan the considera- 
tion of occupation of the same rights of way by regional 
parkways, highways, and water supply mains is impor- 
tant. One important element to which little consideration 
is usually given is the realization of the necessity for 
future impounding reservoirs within the region. Ade- 
quate sites for such reservoirs should be set aside in 
the early days of the regional plan. This may be done 
with due regard to public interest by making of such 
sites natural recreational areas pending the time when 
they must be developed for reservoir purposes. After 
development, provision should be made for the land- 
scaping of these reservoirs and lakes and for providing 
lake view drives to the more remote natural recreational 
areas. 


Looking Ahead 


Methods whereby the expenses of future needed water 
supply developments may be minimized present one of 
the most controversial and important questions for the 
regional planner and the water supply engineer today. 
In line with the suggestions ‘made in the preceding 
paragraph as to early restrictions and use of future re- 
servoir sites, the writer believes that the zoning of 
selected reservoir sites should be provided for in accord- 
ance with the best ultimate use. Such zoning would pro- 
vide among other things for the following: 

a. Bottom lands to be used for farming, forests, 

bridal paths, fishing and camping, or golf courses. 

b. Highways, and conforming use structures, should 

be built above the future flow line of the proposed 
reservoir and back of an adequate marginal strip 
to give sanitary protection. 

Such a zoning of future selected reservoir sites pre- 
sents the following advantages: 

a. Conserves all future investment for life use. 

b. Creates an immediate value for upland high class 
residential sites which otherwise may be of insig- 
nificant: value. 

c. Continues normal uses and income from bottom 

lands until needed for reservoir purposes. 

d. Conserves all values in the area for best future use. 

e. As a result, zoning probably could be effected 

through agreement with property owners by virtue 
of resulting early developments which would im- 
prove their property. 

Much has been heard during recent years to the effect 
that unreasonable public expenditures have been made 
on account of the construction of public works far be- 
yond immediate needs. In most instances this is not 
true, and the present public debt is not due to overbuild- 
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ing. Insofar as the construction of large water supply 
and sewerage improvements are concerned they have been 
fanned and fought for by wise public authorities long 
before construction was actually authorized. In many 
instances the needs of the community have reached the 
ultimate service to be provided by the new works by the 
time they were completed. Delays have been due to 
general public apathy and to the legal requirements to be 
met before authorization could be obtained. In normal 
times the burden of debt for construction of these facili- 
ties has not been excessive. However, the method of 
financing used in the past has unquestionably been wrong 
in the light of the present emergency. Some considera- 
tion of this statement is perhaps in order. 


Financing Need Improvement 


In the first place, most public improvements have been 
constructed by the sale of bonds destined to run for 
thirty or forty years. Forty year bonds cost the tax- 
payers more than twice as much as ten year bonds in 
terms of interest payment. On the average the public 
pays twice for many of its public improvements. It 
pays once the face value of the bond, and it pays again 
an equal amount in interest. 

Public works construction should be, and in any ade- 
quately planned city or region would be, a continuing 
process. In the future it can be expanded for half what 
it has cost in the past if it is paid for out of funds 
currently collected. By improved methods of financing 
it should be possible to gradually abolish the public debt 
and to build twice as many public works at the same 
average cost as has been possible in the past. 

The writer has suggested: for consideration and dis- 
cussion a method for improving the financing of public 
works. A ten year construction budget should be de- 
cided upon, and each year as the annual budget is brought 
in for approval to the governing body there should be 
contained in this an item allocated to the ten year con- 
struction budget. This item would not be expended in 
one year, but would be used to purchase U. S. Govern- 
ment Bonds. Each year such bonds would be purchased 
to be held and sold when funds for construction were 
required in connection with the actual construction work 
contemplated under the ten year construction budget. 
Short term serial bonds should be issued only during an 
emergency or during the period of transition in financing 
methods from the present and past practice to a new 
and improved system. The procedure recommended is 
not legal for many communities at present, which ex- 
plains the peak of municipal and county debts at the 
present time. To make the proposed method effective 
necessary constitutional and statutory changes must be 
made, and adequate safeguards thrown about the preser- 
vation of the annual contributions to the ten year con- 
struction budget. 


All water supply projects can.and ought to be made 
entirely self-supporting. In the charges to consumers 
there should be represented a fair price based upon the 
development cost and the value of service rendered. In 
addition to these. two elements in the water rates there 
should be an item allocated to providing a portion of the 
surplus to be placed in the annual construction budget 
for future use. - If this were done, the burden on land 
would be reduced through selling services at a fair cost 
to all those who actually benefit. The first claim on 
water revenue surplus should be for the water works 
construction and supply funds in the annual ten year 
construction budget mentioned previously. The second 
claim on the water revenue surplus should be for gen- 
eral regional and city planning developments which are 
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related to the water works plan. In this way a dual use 
of areas and work would be provided at minimum cost. 
Had the method outlined been followed in the past, 
the present plan of the Federal Administration to put 
men back to work would have been much easier to con- 
summate. An emergency, when it happened, would cause 
the reporting of a zero ten year construction budget. 
The annual budget would carry no interest and amortiz- 
ation charges which would have to be met from taxation. 
There would be, however, funds which had been accum- 
ulated to meet former construction budgets. It would 
then be a simple matter for Federal funds to be utilized 
to match the accumulated funds mentioned and thus rein- 
state the planned construction work. If this was on a 
50-50 basis, there would be no debt created except for 
the Federal aid, and all sums would be paid directly to 
local labor for the creation of public wealth. This is 
believed to be a far better alternative than the dole. 


Conclusions 


Summing up a conception of the relation of water 
supply to city and regional planning, the writer has en- 
deavored to emphasize the following points: 

1. Most cities have been located with relation to water, 
and water supply is an integral part of city and regional 
planning. 

2. Great opportunity exists for dual use of rights of 
way and conserved water supply areas if adequate plan- 
ning is effected. 

3. Planning will minimize losses due to abandonment 
of water supply works because of inadequate or poll- 
luted supplies. 

4. The principles of zoning as applied to water sup- 
ply construction will provide facilities when required at 
a minimum cost. 

5. In support of the pay-as-you-go plan of public 
works construction the water utility revenue is one of 
the most important considerations. 

6. There exists a tremendous reservoir of planned 
and needed public works to be speeded up or slowed 
down as a balance wheel in maintaining employment. 
This can be accomplished only through new and im 
proved methods of public financing. 

7. The important place of water works planning in 
city and regional planning is self evident. In this. lies 
not only the stabilization in part of work opportunity, 
but also the improvement of bodily and mental health 
of all of the people. The proper planning and financing 
of public works will accelerate evolution in the living 
standards of our people. 


v 
Supreme Court Orders State of Illinois 
To Pay for Chicago Sewage Plants 


The State of Illinois was ordered by the Supreme 
Court on May 22nd, to furnish the money necessary to 
complete the sewage treatment plants of the Chicago 
Sanitary District by December 31st, 1938, the date effec- 
tive under the decree issued by the court in April, 1930. 

Illinois had pleaded that it was not legally responsible 
in the circumstances, but the court, in an unanimous 
opinion by Chief Justice Hughes, rejected this theory as 
“untenable,” and held that Illinois was primarily respon- 
sible, because it created and maintained the Sanitary Dis- 
trict. 

The Supreme Court’s ruling brings up an’ interesting 
issue, because Governor Horner is quoted as saying he 
will sign no appropriation bills the Legislature may pass 
for the purpose indicated. The sum of $139,000,000. is 
said to be required for completing the sewage plants. 
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CAST IRON PIPE TRUNK SEWERS IN 
WASHINGTON SUBURBAN SANITARY DISTRICT 


By ROBERT B. MORSE 


Chief Engineer, Washington Suburban 
Sanitary District, Hyattsville, Md. 


ANY materials have 
M been widely used for 

general sewer con- 
struction, the engineer’s selec- 
tion in each case being gov- 
erned principally by size of 
line combined with a desire 
to secure durability and econ- 
omy. While local conditions 
are often a guiding, and 
sometimes a controlling, fac- 
tor, a wise decision does not 
always prove easy. In the 
construction of sewers of 
larger diameter than 24 inches 
no such consistent practice 
prevails as in that of small sewers. For sewers above 
that size, vitrified pipe, to the limit of size available, 
vitrified segmental blocks, reinforced concrete pipe, and 
monolithic concrete all have their place in current prac- 
tice. The protection of interior surfaces of concrete 
sewers, where disintegration is feared, by complete or 
partial lining with brick or vitrified liner plates is 
common. 

Speed of construction and smoothness of interior 
surface have not been given as much weight by sewer 
designers as they appear to the writer to deserve. Any 
material which may be placed rapidly and presents slight 
resistance to the flow of sewage, if it provides a durable, 
strong, and tight sewer, at not too great a cost for the 
material itself, naturally will prove advantageous in sewer 
construction. Cast iron pipe, fulfilling most of the above- 
mentioned requirements to a marked degree, would ap- 
pear to offer much promise for use in building sewers, at 
least those above 24 inches in diameter and where few 
house connections would occur. That this material has 
been employed heretofore principally in special types of 
sewer construction such as submerged outfalls and pres- 
sure lines, rather than as a direct competitor of the ordi- 
nary materials used in the installation of trunk sewers 
of moderate size, is undoubtedly due to a widespread 
belief that the price of the cast iron pipe itself is so high 
as to result in excessive 
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suburban area of about 102 square miles in Maryland 
contiguous to the District of Columbia and containing 
some 65,000 inhabitants. Comprehensive water and 
sewer systems, consisting of about 300 miles of water 
mains and 220 miles of sewers, serve the many towns 
and some of the outlying sections of the area. Their 
design, construction, and maintenance and operation are 
under the control of an appointive commission, which 
issues its own bonds and establishes its own assessments 
and rates. 

The commission, for some years, has done practically 
all pipe line construction work by its own forces, well 
equipped at present with necessary machinery for this 
purpose. Cast iron pipe, when required in large quan- 
tities, is purchased under contract, while vitrified and 
reinforced concrete pipe, cement, and many other ma- 
terials are usually obtained after receipt of competitive 
quotations. 

Topography and soil in the Washington Suburban 
Sanitary District vary to a marked degree. The terri- 
tory, rising from tide-level to an elevation of nearly 500 
feet, is mostly rolling or rugged, though extensive areas 
of low and comparatively flat land exist. Underground 
conditions are unfavorable, as a rule, for low costs in 
water main and sewer construction, since rock, caving 
soil, stiff clay, running sand, and ground-water are fre- 
quently encountered. 

All of the trunk sewers covered in the following dis- 
cussion were located in comparatively flat land along 
streams. The first project consisted of 2,982 feet of 
30-inch reinforced concrete pipe, and 4,909 feet of 36- 
inch sewer of the same material represented the second. 
The third undertaking, an extension downstream of the 
above-mentioned 30-inch line, consisted of 3,745 feet of 
30-inch, and 5,558 feet of 36-inch, cast iron pipe lined 
with bitumastic enamel centrifugally applied. 

The cast iron pipe used was of the so-called “Hi- 
Tensile” type with a laying length of 12 ft. 2 in. anda 
3-inch depth of bell. Specified thicknesses were 0.70 in. 
for 30-inch, and 0.82 in. for 36-inch, pipe. Jointing 
material, practically throughout, for cast iron pipe was 
mineralead. 

Conditions affecting the 





total cost of finished sewer. 
Some interest may attach 
to a comparison of cost be- 
tween trunk sewers of re- 
inforced concrete pipe and 
cast iron pipe with a spun 
lining of bitumastic enamel. 
These lines consisted of a 
considerable length of 30- 
inch and 36-inch pipe of 
both types installed in the 
Washington Suburban San- 
itary District before its 
trunk sewer building pro- 
gram was interrupted as a 
consequence of prevailing 
economic conditions. 


this article. 


pipe. 





The use of cast-iron pipe for trunk sewers rep- 
resents an innovation in sewer construction. 
experiences gained in laying 3,745 feet of 30 inch 
pipe and 5,558 feet of 36 inch pipe in the Wash- 
ington Suburban Sanitary District are related in 


Based upon such experiences, the author states 
that a number of miles of sewers of 30 inch 
diameter and upwards, the construction which is 
to be started during the coming summer, justifies 
the continued use of cast-iron pipe under present 
market conditions—especially when considering 
the permanency of structure and the several ad- 
vantages accruing in handling and laying of the 


cost of construction may be 
compared as follows (Table 
I, Page 193). 

All of the sewers were 
laid below the level of the 
streams which their courses 
followed. The difficulties 
encountered in their con- 
struction may be deduced 
from the information tabu- 
lated above. 


Unit Costs 


of Construction 


Table II shows for each 
sewer the cost of construc- 
tion per lineal foot, exclud- 


The 








This district comprises a 








ing only right-of-way costs, 
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TABLE I 
———30-Inch Pipe Sewers 36-Inch Pipe Sewers———— 
Reinforced Reinforced 
Concrete Cast Iron Concrete Cast Iron 
10.0 ft. 12.5 ft. 
e depth of trench.....-.--+-+++eeeee 9.0 ft. 10.0 ft. 
all depth of trench........-.+++-++: 13.5 ft. 12.5 ft. 14.0 ft. 17.5 ft. 
Stream CrOSSINYS «..- +++ + eee cree sees eesees 3 (small) 2 0 1 
Cofferdams ...-.--eeseeceeceeeeeeeeerseess 0 2 0 1 
Paved road CrossingS.....-+-+e+eeeeeeeeees 1 0 1 1 
Surface ...seeceee ce eee cere eeeeeeceeeenes Clear Clear, part 40% through woods, 20% through 
” ne swampy part swampy woods 
: rated i's) scan tases eeatbewacess Loam, gravel, Loam, gravel, Loam, gravel, Loam, gravel, 
Soil (prevailing) running sand running sand clay running sand 
Piling ......-eeeeeeeeeeeeeee éususbinserke None Short section None None 
ele. scaceveseadessedion’s ccapestewscess None None A few boulders None 
Ground water .....---eeeeeeeeeeeeeeeeeees Much Much Much Much 
Excavation and backfilling................- Much by hand Mostly machine Mostly machine Mostly machine 
Sheeting .......cccccccccccccccsevcccceees Some tight, rest Short sections tight, Short sections tight, Some tight, con- 
skeleton some skeleton considerable skeleton siderable skeleton 
Concrete cradle or envelope..............-. Envelope at stream Envelope at one Considerable low Envelope at 
crossings stream crossing cradle stream crossing 
Common labor, rate per hour.............. 40c 45c 45c 45c 
Semi-skilled labor, rate per hour........... 45c 50c 50c 50c 
Skilled labor and machine operators, rate 
mes DOT ons cue is Uektenhetsrunt taese weds 55c to 60c 70c to $1.00 65c to 80c 70c to $1.00 
Price of pipe per foot, delivered near job.. ee ET a OS es Oe, cee ee 
Price of pipe per foot, at focal yard......, | seees = hese See. \ S  Peereeus 
Price (average) of lined pipe per foot, on 
aod iyiad . a Fee EW ea POS PRR a ie a ee See OS Sn Salo $6.80 





administrative expenses of the commission. All figures 
are on a strictly comparable basis from this standpoint. 
They represent the expense of building the sewers com- 
plete, including manholes and other appurtenances. 


TABLE II 
30-Inch Pipe Sewers 36-Inch Pipe Sewers 
Reinforced Reinforced 
Concrete CastIron Concrete Cast Iron 
ag ire see $3.13 $5.24 $4.26 $7.09 
OP Tere oe 4.08 137 3.70 2.30 
Machinery (heavy) .... 0.33 0.52 0.93 0.84 
Small tools, equipment, 
and supplies ......... 0.61 0.18 0.55 0.34 
Hauling and transportat’n 0.20 0.25 0.43 0.25 
TOO, «:. tethiinnd cee $8.35 $7.36 $9.87 $10.82 
Purchase price of pipe. 2.90 5.10 3.50 6.80 


Total, excluding pipe 

purchase price ....... $5.45 $2.26 $6.37 $4.02 

As the price per lineal foot for bitumastic lining was 
$0.70 for 30-inch, and $0.80 for 36-inch, pipe, the total 
cost per lineal foot for the cast iron sewers, if unlined 
pipe had been used, would have been $6.66 for the 30- 
inch, and $10.02 for the 36-inch, size. 

Construction work on the cast iron pipe sewers pro- 
ceeded at a much higher rate of speed than on the re- 
inforced concrete pipe sewers. The following data, 
Table III, giving the number of days on which a stated 
number of feet, or more, of sewer was laid, will make 
this point clear. 

TABLE III 
Days Ft. Days Ft. Days Ft. Days Ft. Days Ft. 
30-inch concrete. 1 56 4 52 8 48 11 44 35 36 
30-inch cast iron 1 365 3 328 7 207 11 #110 21 641 
36-inch concrete. 1 80 4 64 7 60 12 56 37 40 
36-inch cast iron 1 194 4 134 7 110 12 97 41 61 

All of the projects were carried on largely at a time of 
year unfavorable for construction work, causing bad 
trench and difficult hauling conditions, slow progress, in- 
terruptions, and considerably higher costs than would 
have obtained if work had started and proceeded during 
the normal construction season. Work on the 30-inch 
reinforced concrete sewer began in late autumn and 


ended in early spring. Winter weather resulted in fre- 
quent interruptions. The 30-inch cast iron line was built 
in February and March. Construction of both 36-inch 
sewers started late in the fall and continued with numer- 
ous interruptions until pipe-laying was practically com- 
pleted in June. Work on the 36-inch cast iron pipe line 
stopped during construction of the 30-inch cast iron 
sewer, and also, during the spring, for three separate 
periods totaling about seven weeks, on account of delay 
in securing satisfactorily lined pipe. Suspension of 
operations materially increased the cost of the 36-inch 
cast iron sewer, but just how much it is impossible to 
determine. 


Comparative Conditions Affecting Costs 


Commenting briefly upon comparative conditions af- 
fecting the cost of the several jobs, average depths of 
trench were greater for the cast iron than for the re- 
inforced concrete sewers—by over 10 per cent for 30- 
inch pipe and 25 per cent for 36-inch pipe. Higher 
labor rates in all classes prevailed in building the 30-inch 
cast iron line than obtained when the reinforced concrete 
sewer of the same diameter was laid, and the same was 
true as to skilled labor in connection with constructing 
the 36-inch cast iron sewer as compared with the 36-inch 
reinforced concrete pipe sewer. Cofferdams at stream 
crossings on the cast iron lines provided another item of 
extra expense. Underground and hauling conditions, on 
the other hand, averaged slightly worse for the 36-inch 
concrete sewer than for the cast iron sewer of equal size. 
Thick woods, also, impeded progress and the disposition 
of materials considerably along part of its course. A low 
concrete cradle of varying height, used on somewhat less 
than half the length of the 36-inch concrete line, caused 
additional expense, but this would have been unnecessary 
had cast iron pipe been laid. 

On the 36-inch concrete sewer and on more than half 
of the cast iron line of the same diameter an old trench- 
ing machine was used. Difficulty occurred in keeping 
this machine on line and it required frequent repair. 
Progress and economy suffered to some extent on the 
concrete pipe construction work, but greatly on the work 





qe eenpepemereranetat 


2 EU, FOES OR NTT OE REE HI wer ee ~ 

































ee ee eee 




















30-in. Bitumastic Lined Cast Iron Pipe in Place 
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36-in. Bitumastic Lined Cast Iron Pipe in Place 


Northwest Branch Trunk Sewer, Washington Suburban Sanit ary District, Maryland 


connected with the cast iron pipe, where pipe laying was 
repeatedly delayed on account of inability to make suff- 
cient speed in preparing the trench. The purchase of a 
new machine aided to a marked degree the work on the 
remainder of the 36-inch cast iron pipe sewer, and this 
trencher was used throughout in the installation of the 
30-inch cast iron line. 

Difficulties with bitumastic lining at the time of in- 
stalling the cast iron pipe sewers caused numerous short 
and several long delays, preventing as rapid progress in 
executing the work as would have obtained otherwise, 
and adding materially to the cost. These troubles re- 
sulted from mistakes at the foundry in connection with 
the use of primer and- flux, damage in shipment, and 
inability, owing to cold and stormy weather, to co- 
ordinate pipe-laying operations with deliveries. Chipping, 
checking, cracking, blistering, and sagging of the lining 
caused much concern under highly variable weather con- 
ditions, but practice has improved materially and bitu- 
mastic-lined pipe received more recently for water line 
construction has occasioned little trouble. The early 
rather unsatisfactory experience with lined pipe has not 
caused the writer to question its great value in both 
sewerage and water works construction. In those places 
where large quantities of cast iron pipe are used, possible 
difficulties may be avoided and economy result by_ in- 
stalling apparatus locally for lining pipe centrifugally 
with bitumastic enamel as construction operations re- 
quire. Equipment for this purpose involves a remark- 
ably small investment. The Washington Suburban 
Sanitary District has recently arranged to line cast iron 
pipe in this manner at its own yard. 


It will be noted that the 30-inch reinforced concrete 
pipe sewer cost nearly 13.5 per cent more per lineal foot 
than the one built of cast iron pipe, and that the 36-inch 
cast iron line cost 9.6 per cent in excess of the reinforced 
concrete pipe line. It is worthy of comment, also, that 
pipe alone, for the concrete jobs, represented approxi- 
mately 35 per cent of the total cost of the work, while 
the purchase price of the 36-inch bitumastic lined cast 
iron pipe was about 63, and of the 30-inch pipe about 
70, per cent of the expense involved in the respective 
construction projects. 

Without making any allowance for the extra expense 
caused by difficulty experienced with unsatisfactory 
hitumastic lining, and deducting only the purchase price 
of the lining itself, we find that the 30-inch reinforced 
concrete pipe sewer cost over 25 per cent more than 
the 30-inch cast iron sewer would have cost if unlined 
pipe had been used, and that, without lining, the 36-inch 
cast iron pipe sewer could have been laid at a cost only 
1.5 per cent in excess of that obtaining for the 36-inch 
concrete sewer. The purchase price of the 30-inch un- 
lined cast iron pipe represented approximately two-thirds, 
and of the 36-inch pipe three-fifths, of what the respec- 
tive jobs would have cost. 

The high cost of labor and correspondingly low figure 
for machinery, together with the slow rate of progress, in 
connection with the 30-inch concrete sewer project was 
due largely to the use of a crane-operated clam-shell 
bucket, and to a large extent hand labor, on excavation 
and backfilling. One must bear this in mind when com- 
paring the cost of this line with that consisting of cast 
iron pipe of the same diameter. It is clear, nevertheless, 
that expenditures for labor are decidedly lower when 
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cast iron pipe is used, and they may become exceedingly 
small under favorable conditions. 

Though a general statement on the subject may appear 
highly controversial, experience gained from the con- 
struction work under discussion indicates that cast iron 
pipe sewers—at least those of moderate size—can be 
built, under similar conditions, perhaps nearly twice as 
fast as reinforced concrete pipe sewers of the same diam- 
eter, unless trench conditions are such as to obstruct 
materially the progress of handling and laying pipe. 
Three pieces of concrete pipe in 4-foot lengths must be 
swung into the trench, lined up, and jointed to every one 
of cast iron. Ordinarily trenches may be slightly nar- 
rower for cast iron pipe, and as laying proceeds at a 
more rapid rate and as trenches need not stay open so 
long a smaller amount ot sheeting for the prevention of 
caving is often necessary. Cast iron pipe may be pur- 
chased in lengths of four, six, and eight feet, for use 
where trench bracing interferes with the placing of longer 
lengths ; but speed and economy of construction are cor- 
respondingly reduced. In the projects above described, 
progress of construction on the cast iron pipe sewers, as 
a general rule, was governed by the speed that could be 
made by the trenching machine, while on the 36-inch 
concrete pipe line the rate of pipe handling and laying 
usually controlled the progress secured, the trenching 
machinery remaining intermittently idle. 

After a careful consideration of all the conditions ob- 
taining in connection with the above-mentioned under- 
takings, and evaluating them as far as possible, the writer 
believes that, at least under ordinary circumstances in 
open country and with the usual relative prices for pipe, 
bitumastic-lined cast iron pipe sewers of moderate size 
can be constructed at but little, if any. greater cost than 
reinforced concrete pipe sewers of the same diameter 
and laid at equal depth; and that unlined cast iron pipe 
sewers will often prove somewhat lower in cost under 
the same conditions. At any rate, cast iron pipe deserves 
to be considered in competition with other materials for 
trunk sewer construction, even from the standpoint of 
cost, except where local conditions seem to be partic- 
ularly unfavorable. In addition to presenting a reason- 
able probability, under many conditions, of proving a 
competitor in cost of construction, cast iron pipe will pro- 
vide a sewer absolutely watertight except at manholes, 
and one of unquestionable durability. 

The writer will not discuss here the comparative 
strength of reinforced concrete pipe and cast iron pipe. 
Let it suffice to say that even “Hi-Tensile” cast iron pipe 
manufactured for a head of 100-feet is stronger than 
the specified requirements for either “standard” or “‘extra 
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strength” reinforced concrete pipe of equal diameter, and 
consequently its use will require a supporting cradle less 
frequently in deep sewer trenches. 


Comparative Carrying Capacities of Sewers 


Thus far we have considered a cast iron pipe sewer 
and a reinforced concrete pipe sewer on the basis of 
equal diameters and equal depths. If, however, the cast 
iron pipe sewer has a line of bitumastic enamel, .cen- 
trifugally placed, it will have a larger carrying capacity 
than a reinforced concrete pipe or other type of sewer 
laid to the same gradient; and to obtain the same ca- 
pacity the cast iron pipe would be laid on a flatter slope. 

Though tests indicate the conservative use of a value 
of 150 for “c” in the Hazen-Williams formula for a 
cast iron pipe line with a spun lining of bitumastic 
enamel, when carrying clean water, the writer considers 
it unsafe at this time to count on a value in excess of 
140 for a sewer built of this material, on account of the 
slime which will adhere to the interior surface. 

For reinforced concrete sewers built with pipe in 4- 
foot lengths the writer believes a value of not over 120 
for “c’’ can be consistently maintained, and 110 is more 
conservative for ordinary concrete sewer construction. 

The 30-inch bitumastic lined cast iron pipe sewer under 
discussion was laid on a slope of 4.9 feet per thousand, 
and the slope of the 36-inch cast iron line averaged 3.08 
feet per thousand. Using a value of c = 140, the 30- 
inch sewer, flowing full, would have a carrying capacity 
of approximately 24.7 Mgd, and the 36-inch line one of 
31.0 Mgd. To obtain the same capacity a 30-inch con- 
crete sewer, with c = 120, would have been 6 feet deeper 
at the lower end than the cast iron line is; and with 
c = 110 the additional depth would be 10.5 feet as a 
maximum. Corresponding figures for a 36-inch concrete 
sewer, compared with the 36-inch cast iron sewer actu- 
ally constructed, would be approximately 5.5 and 9.6 
feet respectively. With n = 0.013 in Kutter’s formula, 
a value commonly used for concrete sewers, the slopes 
required for 30 and 36-inch reinforced concrete pipe 
sewers, to take the place of the cast iron lines installed, 
would have been slightly greater even than those re- 
quired with c = 110; and with n = 0.012, also used for 
concrete sewers, a similar statement holds as compared 
with the slopes required with c = 120. 

If 30-inch and 36-inch reinforced concrete pipe sew- 
ers, laid on the same gradients, had taken the place of 
the cast iron lines installed, they would have a full carry- 
ing capacity of only about 21.1 Mgd and 26.6 Med, re- 
spectively, on the basis of ¢c = 120, instead of 24.7 Mgd 
and 31.0 Mgd expected of attainment with the lined 

















Cofferdam on 30-in. Cast Iron Pipe Sewer Line 


36-in. Bitumastic Lined Cast Iron Pipe Being Lowered in Trench 
Northwest Branch Trunk Sewer, Washington Suburban Sanitary District, Maryland 
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30-inch and 36-inch cast iron sewers; and, with c = 110, 
the capacity of the 30-inch and 36-inch concrete pipe 
lines would fall to approximately 19.4 Mgd and 24.4 
Mgd, respectively. 

It is evident that smoothness of interior surface offers 
a striking advantage in economy of construction for 
sewers of considerable length, due to the possibility of 
using flatter slopes for securing necessary capacity with 
a line of given diameter. To have laid, for example, the 
3,745 feet of 30-inch and the 5,558 feet of 36-inch sewer, 
at average increased depths of 3 feet and 2.75 feet, re- 
spectively, as the substitution of reinforced concrete pipe 
(with c = 120) for lined cast iron pipe would have 
required, would have entailed great additional expense, 
particularly with the bad underground conditions ob- 
taining. In order to maintain average depths of trench 
no greater than those obtaining with the 30-inch and 36- 
inch cast iron sewers, while providing the same capacity, 
the first section would have required replacement by a 
line composed about one-third of 30-inch, and two-thirds 
of 33-inch, reinforced concrete pipe ; and the second sec- 
tion by one of less than one-fourth 36-inch, and more 
than three-fourths 39-inch, reinforced concrete pipe. 
This arrangement, also, would have resulted in an in- 
creased cost. 

After a thorough consideration of the probable under- 
ground conditions to be met along the line of the pro- 
posed sewers, and a comparison of gradients and sizes 
necessary with different materials, the writer determined 
upon the use of cast iron pipe with a bitumastic lining 
centrifugally placed. He realized the advantage this ma- 
terial would offer in obtaining a water-tight line under 
the existing high ground-water level, felt sure of the 
increased rate of construction progress possible and the 
lower labor expenditure necessary, and believed that 
these factors might produce a finished sewer of no 
greater total cost than one built of other materials. It 
seems that this belief was justified. 


A number of miles of trunk sewers 30 inches and up- 
wards in diameter must be built in the Washington Sub- 
urban Sanitary District in the near future. Some of this 
construction work will start during the present summer. 
These lines will follow generally the courses of streams, 
mostly in relatively open country, and some of them will 
lie below tide level. The generally satisfactory experi- 
ence with lined cast iron pipe in connection with the 
sewers already installed will result in the certainty of 
its use for the extensions planned this year, and in the 
probability of continuing with this material on future 
similar work if the cast iron pipe market does not ad- 
vance out of proportion to that for other materials, or 
unless there becomes available, at a competing purchase 
price, a strong, durable, and smooth pipe in at least 12- 
foot lengths, weighing certainly not appreciably more 
than cast iron pipe, so that equal speed and at least equal 
economy of construction may be secured. 
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FERTILIZER PropucTION AT MILWAUKEE SEWAGE 
DisposAL PLANtT.—During 1932 the activated sludge 
plant of Milwaukee, Wis., treated an average of 78.98 
million gallons of sewage per day, removed 98 per cent 
of the bacteria, and 92 per cent of the suspended solids. 
It produced a total of 31,515 tons of Milorganite, of 
which 52 per cent was shipped to fertilizer manufactur- 
ers and 48 per cent to special markets such as golf 
courses, parks, greenhouses, home owners, etc.; where 
it was used directly, without the admixture of any other 
materials. 
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Purification of Beet Sugar Factory Effluents 


The British Department of Scientific and Industria] 
Research, London, England, has issued as Water Pol- 
lution Research Technical Paper No. 3, the details and 
the results of an intensive investigation on the purifica- 
tion of waste waters from beet sugar factories which 
has been in progress for some years. 

As a result of the first part of their inquiry, the Water 
Pollution Research Board concluded that the problem 
could be largely and in many cases completely solved 
by modifications in the factory processes and by sim- 
ple methods of treatment of the waste waters such that 
the waters could be re-used in the factory. This con- 
clusion and suggestions for the re-use of the waters were 
at once communicated to the industry. 

It was appreciated, however, that before the maxi- 
mum re-use of water could be achieved by the indus- 
try as a whole, a certain amount of reorganization in 
a number of the factories would be required. There 
was also the possibility that even after reorganization 
it might be necessary on occasion to discharge a pro- 
portion of the waste waters. Further, some factories 
may prefer, for various reasons, to purify the wastes 
sufficiently to allow of their discharge into the river, 
rather than to re-use the waters. After preliminary 
laboratory experiments at the Rothamsted Experimen- 
tal Station, the Water Pollution Research Board con- 
cluded that, as a method of purification, the process of 
biological oxidation on percolating filters showed prom- 
ise of success. This process is similar to that in use at 
many sewage disposal works. The investigation was 
accordingly extended to include semi-commercial scale 
experiments on the method of biological filtration. 

The report shows that a high degree of purification, 
of the order of 90 per cent for press water, the most 
polluting of the factory effluents, can be attained by the 
process of biological oxidation on percolating filters. At 
the same time the conditions necessary for this high 
degree of purification have been ascertained. Treat- 
ment of the effluents by oxidation on percolating filters 
was systematically studied not only in its chemical but 
also its biological aspects. The organisms present in 
the filters included bacteria, fungi, yeasts, algae, pro- 
tozoa, rotifers, nematodes, insect larvae and oligochaetes. 
Many hundreds of strains of bacteria were isolated for 
physiological study in the laboratory, and the investi- 
gation in this direction has been one of the most thorough 
of its kind. 

The report is published by H. M. Stationery Office, 
London, England; price, $1.80. 
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MILWAUKEE Makes TEMPORARY REDUCTION IN 
Water Rates.—According to the 1932 report of the 
Common Council of Milwaukee, Wis., the city made a 
temporary voluntary emergency reduction of 1 ct. per 
100 cu. ft. in its schedule of metered water rates. This 
was-done in view of the unusual economic conditions 
prevailing and with the approval of the Public Service 
Commission of Wisconsin. The rate to consumers 
inside of the city was reduced from 7 ct. to 6 ct. and 
to consumers outside of the city from 10 ct. to 9 ct. 
This emergency rate is to be in effect for one year, after 
which the old schedule will be reinstated unless pre- 
viously altered or amended on petition of the utility 
or its customers, or on motion of the Public Service 
Commission. The expiration of the temporary period 
will be on and after July 1, 1933, in the first district, 
August 1, 1933, in the second district, and September 
1, 1933, in the third district. This was found neces- 
sary as all water rates are not due and payable at the 
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HYDRANT MAINTENANCE 


By E. T. CRANCH 
Manager-Superintendent, New Rochelle Water Co., 
New Rochelle, N. Y. 


HE fire hydrants of 

any water works are 

perhaps the least used 
of any part of its equipment. 
They are subject to the great- 
est abuse. Yet if they are 
not ready for immediate use 
at all times the management 
of the water works is held 
strictly accountable. If one 
hydrant out of thousands 
fails to function when needed 
that is news, the newspapers 
will broadcast it, and every- 
one in the community will 
know of it. The water works 
management will be con- 
demned from all sides. Any 
number of hydrants may function perfectly year after 
year, but that is only what is to be expected and there 
is no news value in that fact. 

With many water works hydrant maintenance is con- 
sidered a matter of but little importance and is done 
only when the men have some spare time. If the season 
happens to be particularly busy hydrant maintenance is 
omitted. 

In addition to the necessity of having every hydrant 
ready to function on a moments notice, it must be re- 
membered that a fire hydrant is the only part of a water 
works system that the ordinary citizen sees. He is there- 
fore inclined to judge the water works by the appear- 
ance of the hydrants. If the hydrants are rusted and 
neglected, the impression is all too frequently made on 
the general public that the management of the water 
works is lax and inefficient. Whereas if the hydrants 
are maintained so that their appearance is always neat 
and attractive the water works management is generally 
given credit for being on its toes. 

In order that hydrants may be properly maintained, it 
is imperative that each hydrant lateral be equipped with 
a gate. Such a gate should not be set too close to the 
base of the hydrant. When possible the gate should not 
be less than 5 feet away from the hydrant. Sometimes 
when a hydrant is broken a geyser will develop and if 
the gate is too close it may be impossible to reach it and 
it then becomes necessary to close down the main which 
not only causes a serious delay but is a great inconven- 
ience to the public. With the newer models of prac- 
tically any make of hydrant there should be no geyser 
when it is broken but sometimes, due to the condition 
of the ground in which the hydrant is set, it will break 
off at the lateral when hit, then no matter what kind 
of a hydrant is used there will be a flood. 

Fortunately in New Rochelle practically all the hy- 
drants were equipped with gates on the laterals when 
installed. In 1928 a detailed survey was made of every 
hydrant and gates were immediately installed on all such 
laterals as were not already so equipped. 

One man has been assigned the duty of routine hy- 
drant maintenance. He has been furnished with a 34- 
ton panel delivery truck which carries the complete equip- 
ment of a small machine shop. This is illustrated in 
Fig. 1, Each hydrant is carefully inspected twice a year. 
lhe hydrant is first gently flushed in order to clear the 
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Methods of Protecting Hydrants 


lateral but care is taken not to rile the water in the 
mains. This first operation is illustrated in Fig. 2. The 
pressure on the hydrant is then taken with a carefully 
calibrated test gauge and a record made of the pressure. 
It is noted whether the drip operates properly both on 
opening and closing the hydrant. The packing is in- 
spected and the threads of each cap cleaned and greased. 
Some time ago we decided that chains on the caps were 
only an unnecessary nuisance so that they have all been 
removed much to the satisfaction of the fire department. 
Our previous experience proved that all too frequently 
the chains would stick or catch much to the annoyance 
of the firemen with the result that the chains were con- 
tinually being broken. When the chains were first re- 
moved it was thought that caps might be lost during a 
fire so each truck of the fire department was equipped 
with two extra caps, one for a steamer nozzle and one 
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Fig. 1.—Hydrant Maintenance Truck of 
New Rochelle Water Co., New Rochelle 


for a hose nozzle. However, in the several years that we 
have now operated without chains there has not been a 
single one of these extra caps used to our knowledge. 

This year we are also removing the stem and gate 
from each hydrant for inspection, as illustrated in Fig. 
3. This is being done for the reason that we have found 
in many instances that although the hydrant and drip 
will appear to operate in a satisfactory manner on re- 
moving the stem we found that the gate and drip rub- 
bers frequently needed to be replaced. We do not, how- 
ever, expect it will be necessary to follow out this last 
operation on every hydrant each year. 

As each hydrant is inspected in the spring, it is given a 


Fig: 2 (Upper)—Hydrant Is First Opened to Give Gentle Flushing. Fig. 3 
(Lower) Stem and Gate Valve Are Next Removed for Inspection 












fresh coat of paint. For this purpose we use a special 
yellow hydrant paint which, while it withstands the 
weather in excellent shape, does not produce such a high 
gloss that it is difficult to spread another coat the fol- 
lowing year. The top of the hydrant and the caps are 
painted with aluminum. This combination gives the 
hydrant an attractive appearance and a high degree of 
visibility both day and night and summer and winter. 
With this annual painting it will undoubtedly be neces- 
sary some time in the future to remove the old paint by 
scraping but from present indications such an operation 
will not be necessary for many years to come. With 
this annual coat of fresh paint, the hydrants at all times 
indicate that they are being well kept. 
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Fig. 4—Card for Recording History, Description and Unusual Features of Hydrants 
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Hydrant Protection 
In common with all water works we have hydrants 
broken by automobiles and trucks. When we find a 
hydrant is subjected to repeated damage we endeavor to 
protect it in some such way as illustrated in Fig. 4. 
Posts are made of short lengths of 8 inch pipe imbedded 
in the ground and filled with concrete. In one picture 
it can be seen where one of the posts has been hit by a 
car since it was installed. 
corner illustrates a hydrant located at a particularly bad 
corner. The hydrant was broken three times in the 
course of a few months. We first put posts up at this 
hydrant but the owner of the house immediately back 
of the hydrant raised very strenuous objections to them, 
claiming that the posts ruined the appearance of the 
property. A compromise was finally reached by placing 
large boulders around the hydrant, as illustrated. Since 
placing these stones two cars have been driven up on 
them but the hydrant has not as yet been damaged. 
Finally a Kardex file is kept of all hydrants. A re- 
production of this card is shown on Fig. 5. These cards 
are filed alphabetically, first as to municipalities and then 
as to street location. This card gives a complete history 
and description of the hydrant and any unusual features 
relative to the setting are shown on a sketch as indicated. 
We have explained above our routine method of hy- 
drant maintenance, whereby every hydrant is inspected 
twice a year. In addition to this after every fire each 
hydrant used in such fire is inspected. We have two 
objectives always before us in hydrant maintenance, 
namely, to keep all the hydrants neat and attractive in ap- 
pearance, and last, but after all most important, to keep 
every hydrant in such condition that it is capable of op- 
erating smoothly and to full capacity on a moment’s 
notice at any hour of the day or night, summer or winter. 


Water Clocks 


tered the clock?” 

This did not sound 
at all ridiculous when a 
Seventeenth Century Eng- 
lish housewife asked this 
question of her husband. 
And some such thing was 
probably also said in Latin 
to slaves in Roman homes 
many centuries before. 

Water clocks, which clock 
collectors love to call 
“Clepsydrae,” were perhaps 
the earliest kind of clock 
known and were used since 
the dawn of history until a 
little more than two cen- 
turies ago, when they went 
out of fashion. 

Most people nowadays 
never heard of a_ water 
clock—illustrating that one 
age frequently is ignorant 
of the commonplace things 
of another. Collectors, how- 
ever, prize water clocks and 
the old specimens are in 
very good condition, in 
fact many of them are still 
serviceable. Water clocks 
were made of copper, brass or bronze, and because they 
naturally were continually exposed to moisture the use 
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An Early English Water 

Clock. Note Drip Spigot 

at Bottom of Water 
Tank. 


Courtesy of Copper and 
Brass Research Assn. 
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of corrosion resistant metals was necessary. 

Water clocks were known to be used by the ancients 
in Egypt, Babylonia, Chaldea and Judea. The early 
mechanism was very simple, yet might well be called 
a proper clock because it kept fairly accurate time. One 
of the earliest types consisted of a copper basin filled 
with water which trickled drop by drop, at a prede- 
termined rate, from a spout or tap into another receptacle 
which had on its inside marks for indicating the hours. 
One could peck the lower cup and notice if the level of 
the water was at a line denoting such and such an hour. 

In India there was even an alarm variety of water 
clock. The Indian clock consisted merely of a copper 
bowl having a very small hole in the bottom. The bowl 
was placed in a larger vessel containing water, wherein 
it floated initially, but gradually filled because of the 
water running in through the hole in the bottom. The 
bowl naturally sunk at the expiration of a more or less 
uniform period of time. Seated near the bowl was a boy 
who acted as the alarm attachment. It was his business 
to watch the sinking bowl and when it was completely 
submerged he would strike a gong and thus announce the 
passing of a period of time, which in the Brahmin’s 
reckoning was about 45 minutes. The Egyptians had a 
well developed water clock mechanism about 300 B. C. 
and from that time on through the Seventeenth Century 
the water clock in Europe was a more or less common 
method of reckoning time. 

These water clocks, generally speaking, had deep and 
narrow tanks, above which the face, with one hand was 
located. Some of the early ones, however, had an up- 
right indicator like a thermometer, instead of a dial. In 
the tank there was a float to which was attached a rod 
extending up to the dial or to the perpendicular indicator 
as the case might be. In some of the clocks the water 
escaped from the bottom of the tank through a small 
spigot with a minute opening. (See illustration). Natur- 
ally as the water receded the float sank and the rod, con- 
nected with a simple mechanism behind the face, moved 
the hand of the clock. In other types the process was 
reversed. The water was allowed to fall into the tank 
drop by drop from a container above and this raised the 
float which pushed a notched rod up against a cog wheel. 
The working parts were made of brass or bronze. 

The clepsydra was introduced into Rome about 150 
B. C. It was not only used for domestic timekeeping 
but to keep a check on Roman orators when they were 
limited to certain periods for their discourses in the 
Forum or in courts of law. In the days of the Decline, 
it is said, enemies often tampered with the water clocks 
so as to cheat an orator out of his full time. 

The old Roman water clocks had a face with twelve 
hours marked in Roman numerals and it is curious that 
we moderns have stuck to this same face with old Roman 
numerals. 

Water clocks were not generally used in England until 
the latter part of the Seventeenth Century when they 
became popular, and there are some very fine specimens 
in clock collections. 

Acknowledgment :—The information used in the 
preparation of this article was supplied by Mr. Timothy 
G. Turner, Copper and Brass Association, Los Angeles, 
Calif., as was the cut showing the water clock in the 
collection of Mr. John G. Bullock of Los Angeles. 


v 
OrEGON ENGINEERS ASK SEWERAGE SURVEY.—Cre- 
ation of a commission or board of qualified engineers 
to act under the direction of the governor’s committee 
on state projects to make a survey of costs and methods 
of sewerage disposal for the cities in the Williamette 
River watershed is proposed by the engineers of Oregon. 
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CHLORINATION AT DOWNERS GROVE, Il. 
HELPS SOLVE SEWAGE WORKS ODOR 
AND STREAM POLLUTION PROBLEMS 


By HARRY F. FERGUSON and W. HOMER WISELY 


Respectively Chief Sanitary Engineer and Assistant 
Sanitary Engineer, Illinois Department of Public Health 


N increase in population 
A of the Downers Grove 
Sanitary District from 
3,500, when it was organized 
in 1921, to nearly 12,000 in 
about 6 years made the sew- 
age-treatment works, which 
was built and placed in oper- 
ation in 1922, very inade- 
quate and resulted in very 
objectionable pollution of St. 
Joseph Creek with many 
complaints of odors by prop- 
erty owners for several miles 
downstream. Also the devel- 
opment of a residential dis- 
trict near the séwage treatment works resulted in strenu- 
ous complaints because of the odors. 
One project considered was the construction of a new 
plant, large enough to handle the increased population, 
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Downers Grove Sewage Works. Chlorination Equipment Is.in 
Main Building; Chlorine Applied at A, B and C 


at a site considerably farther downstream and more re- 
mote from residences. The possible abandonment of the 
sewage-treatment works that had been in service for 
only 6 years and had heen financed by issuance of 10- 
year bonds naturally brought strenuous objection from 
the taxpayers. Also objections arose because it was con- 
sidered that the proposed new site would be as critical 
with further residential development. Downers Grove 
and surrounding territory are suburban residential areas, 
many of the people being employed in Chicago. The rail- 
road furnishing transportation to Chicago parallels St. 
Joseph Creek. Residential development naturally will 
be along the railroad and thus will border the creek for 
several miles downstream and to the west of the village 
of Downers Grove. 

Engineering studies by W. T. McClenahan and A. L. 
Tholin indicated that when the territory downstream 
from Downers Grove toward Lisle became built up the 
logical plan would be to have an intercepting sewer along 
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St. Joseph Creek to Lisle and then south along East 
Branch of DuPage River to a suitable sewage works 
site, bringing it the sewage from the existing Downers 
Grove sewage works by a southwest outlet sewer. Con- 
sequently it was felt that any expenditures at the exist- 
ing or any other site on St. Joseph Creek should be kept 
at a minimum but at the same time should correct the 
sewage works and stream: odors which were the cause 
of the complaints. 

The engineers recommended the installation of addi- 
tional sedimentation units at the existing sewage-treat- 
ment works and provision for chlorination of all the sew- 
age. The part of the sewage going to the original tank 
and filter units would be chlorinated to reduce its strength 
and thus permit heavier volume loading of the filters and 
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Downers Grove Sewage Works. Battery of Chlorinators. 
Chlorine Cylinders and Platform Scales in 
Room on Other Side of Wall 


at the same time prevent odors that formerly escaped 
as the sewage was sprayed onto the filters. The re- 
mainder of the sewage, receiving only sedimentation, 
would be chlorinated to delay putrefaction with the con- 
sequent development of odors until the flow reached 
East Branch of DuPage River where additional dilution 
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was available. This project was approved by the Illinois 
Department of Public Health and a permit was issued 
by the State Sanitary Water Board. 

The sewage treatment works with the additions made 
according to plans prepared by McClenahan and Tholin 
are well described and illustrated in an article by A. L. 
Tholin in Sewage Works Journal, July, 1932, pp. 655-64. 

The original sewage treatment works, comprising an 
Imhoff tank, sprinkling filter and secondary settling tank, 
was considered satisfactory to serve 5,500 persons and 
was not altered except for the provision of gas collection 
equipment on the Imhoff tank. The new construction, 
designed to serve 18,000 persons, included Imhoff tanks, 
with provision for gas collection, sludge drying beds, a 
combination screenings incinerator and waste gas burner, 
and an administration building which houses the sludge 
pumps, gas boiler, chlorination equipment and laboratory. 

The Downers Grove sewer system was built to serve 
as separate sanitary sewers. The flow to the sewage 
works is materially increased during and following rains 
because of excessive ground water infiltration and some 
illegal storm water connections. There are no industrial 
wastes. 

Chlorine is applied by three Wallace and Tiernan 
vacuum type machines arranged so that chlorine solution 
may be delivered from any of the chlorinators to any 
of three points in the plant. The installation is unusual 
in that the chlorine scale platforms and most of the pip- 
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Downers Grove Sewage Works: Showing Residential Property Adjoining. This Picture Was Takem Shortly After the Addi- 
tions Had Been Made to the Sewage Works and the Grounds Had Been Landscaped. The Landscaping and Beautification of the 


Sewage-Treatment Works Had a Psychological Effect Upon Nearby Property 


wners Who Had Been Annoyed Previously by 


Odors from the Old Plant. The Splendid Appearance of the Sewage Works Site Has Since Stimulated Nearby Property Owners, 


Including Former Complainants to Improve Their Own Lawns and Yards. 
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Downers Grove Sewage Treatment Works. To the Left of the Site Are Residences Shown in Another Picture 


ing are located in the chlorine storage room while the 
chlorinators with the scale beams are located on the 
opposite side of the storage room wall. 

Last year the reduced income from taxes in the district 
made necessary very careful conservation of funds and 
chlorination was carried on only during the most critical 
months of March to October inclusive. 

The sewage flowing to the old Imhoff tank was dosed 
with about 10 p.p.m. of chlorine at the screen chamber. 
The sewage flowing to the new Imhoff tanks was dosed 
with about 15 p.p.m. at the diversion manhole before 
sedimentation and about 9 p.p.m. at the new tank effluent 
manhole-just before discharge to the creek. These dos- 
ages gave chlorine residual of 0.3 to 0.6 p.p.m. at the old 
Imhoff tank inlet, 0.06 to 0.4 p.p.m. at the new tank in- 
let, 0.01 to 0.2 p.p.m. at the old tank outlet weir and 0.2 
to 0.7 p.p.m. at the new tank outlet to the creek. 

From the standpoint of prevention of odors at the 
plant and vicinity the chlorination was very successful. 
No complaints have been received either by the state or 
by officials of the sanitary district since the new plant 
units were placed in service. One complainant, who 
lives near the plant and had submitted several petitions 
in protest against previous conditions, was interviewed 
recently and commented very favorably upon the im- 
provement that has been made. 

B. O. D. determinations of value have not been made 
but frequent dissolved oxygen determinations during 
chlorination demonstrated an appreciable improvement 
in the condition of St. Joseph Creek. About 4% mile 
below the sewage treatment works St. Joseph Creek con- 
sistently showed a dissolved oxygen content of over 3.5 
p-p.m. with an average chlorine residual of about 0.3 
p.p.m. On two occasions when the well pump broke 
and caused a failure of chlorine solution water supply 
for short periods abrupt drops in the dissolved oxygen 
content of the stream were noted, once from 4.5 p.p.m. 
to 0 and on the other occasion from 5.6 p.p.m. to 0.7 
p.p.m. 

The stream banks and bottom were kept free of sew- 
age fungus growths during chlorination but upon discon- 
tinuance of the use of chlorine in October the growths 
returned and became very profuse later in the winter. 

During the entire season of 1932, chlorine was used 
for 204 days at a chlorine cost of $4.41 per million 
gallons of all sewage treated. Figures showing the divi- 
sion in chlorine cost between the old and new plants for 





the entire season could not be obtained but such sepa- 
rated cost figures are available for July to October, in- 
clusive, during which period the total cost per million 
gallons averaged higher than the above stated cost for 
the entire season. From July to October, inclusive, an 
average dosage of 98 pounds per million gallons of 
chlorine was applied to the sewage passing through the 
old plant, at a chlorine cost of $5.92 per million gallons 
and 162 pounds of chlorine per million gallons was ap- 
plied, costing $9.71 per million gallons, to the sewage 
passing through the new Imhoff tanks, of which 94 
pounds per million gallons were applied to the raw sew- 
age and 68 pounds per million gallons to the tank effluent. 

The results obtained have shown the wisdom of the 
project of the Downers Grove Sanitary District Board 
and their engineers, McClenahan and Tholin, and have 
demonstrated the soundness of the decision of the state 
in the issuance of approval and a permit. We do not 
consider chlorination of sewage as a substitute for com- 
plete treatment, but doubtfully there are other places 
confronted with local conditions, such as prevailed at 
Downers Grove, where chlorination can be used tem- 
porarily or permanently to supplement partial treatment 
and thereby correct conditions causing complaints and 
economically solve sewage treatment problems. 

The authors are indebted to A. F. Brevillier and A. 
LL. Tholin, President and Engineer, respectively, of the 
Downers Grove Sanitary District for information and 
pictures included in this article. 

v 
Water at 50 Ct. Per Barrel 


The village of Hatch in Dona Ana County, New 
Mexico, whree it has been necessary to haul drinking 
water from a spring three miles away and sell it for 50 
ct. a barrel, is assured of a new waterworks system as 
the result of the action of the Board of Dircetors of 
the Reconstruction Finance Corporation in approving 
the purchase of $16,500 of the town’s revenue bonds 
at 6 per cent, payable semi-annually over a period of 
20 years, subject to a test suit. The town will build a 
complete new waterworks system. The source of sup- 
ply will be the Rio Grande River. Although drinking 
water is hauled from a spring, some of the residents 
of the town have private wells, but the water is said to 
be hard alkaline and unpalatable. It is estimated that the 
new waterworks system will reduce insurance rates 25 
to 35 per cent. 














B. E. Beavin, Annapolis, Md., 
Acting President and Presi- 
dent-Elect of the Association. 


sociation held its seventh annual conference in 

Baltimore, Md., on May 4th and 5th, at the South- 
ern Hotel. In spite of conditions the largest number ever 
to attend a conference of this association were present, 
the registration being something more than 175. 

President R. C. Beckett being unable to attend the 
conference the meetings were presided over by B. E. 
Beavin, Vice President—later elected President. 

The address of welcome was made by Bernard L. 
Crozier, Chief Engineer of the City of Baltimore, Md., 
who paid high tribute to the 11 Chiefs of Bureaus in the 
City’s Department of Works. Mr. Crozier outlined the 
more important recent developments in water, sewerage 
and sanitation in the city. Among these were the new 
Pretty Boy dam and the 13,000 feet of 84 inch concrete 
pipe line connecting the Montebello filters with the serv- 
ice reservoir. He referred to the program of improve- 
ments under way at the sewage treatment works to total 
$200,000 and the new $425,000 garbage incinerator re- 
cently completed and now in operation. 

Mayor Howard Jackson of Baltimore was a guest at 
the annual dinner and made a brief address of welcome 
in which he featured the importance of the work being 
done by members of the Association. 


Jordan Makes Dinner Address 


Harry E. Jordan, Superintendent of Filtration of the 
Indianapolis Water Company, was the principal speaker 
at the dinner. His address which centered around the 
theme of “Devotion to Service” was inspiring. He urged 
the participation of water works personnel in community 
activities, believing from experience that this was an im- 
portant factor in harmonious relationships between the 
Water Department and the community. He stressed the 
importance which should be placed on the appearance 
of water works plants, nothing being so fruitful in secur- 
ing the respect and good will of the consumer as neatly 
kept works. In addition, the attitude of the employee 
toward his job and his superiors would likewise be mate- 
rially affected by the appearance of the surroundings in 
which he worked. Discipline and cleanliness, he thought 
to be the chief items making toward satisfactory water 
works operation and satisfied operators. In commenting 
on quality of water, Mr. Jordan stressed the need for 
considering the quality of the product supplied the com- 
munity as one would the quality in merchandising any 
other commodity. It was now requisite to produce water 
which was to be desirable in every respect— pleasing to 
the taste as well as in appearance: And that at any cost. 
With equipment, materials and processes now available 
to managers of water works the failure to do this was 
now no longer excusable. 


Zip Maryland-Delaware Water and Sewerage As- 


MEETING OF MARYLAND- 
DELAWARE WATER AND 
SEWERAGE ASSOCIATION 








A. W. Blohm, Baltimore, Md., 


and Edw. 8S. Hopkins, Balti- 
more, Md., Secretary and 
Treasurer, respectively. 


At the business meeting the following officers were 
elected : 

President—B. E. Beavin, Engineer, Annapolis Sewer- 
age Commission, Annapolis, Md. 

Ist Vice President—C. J. Yauter, Supt. of Filtration, 
Washington, D. C. 

2nd Vice President—L. D. Shank, City Manager, 
Dover, Del. 

A. W. Blohm of the Maryland Dept. of Health was 
re-elected Secretary and 

E. S. Hopkins was continued as Treasurer. 

L. R. Voris of Hagerstown, Md., was elected to the 
Executive Committee. 

The 1934 meeting will be held in Washington, D. C. 


Technical Papers and Discussion 


“Steam Control in Maryland,” by F. H. Drypen, 
City Engineer of Salisbury, Md. 

Mr. Dryden, who is a member of the Water Resources 
Committee of Maryland, reviewed the contents of the 
report made by that Committee to the Governor of 
Maryland. He said that the State had been delinquent 
in matters pertaining to the studies and control of its 
natural water resources and that the use of its ground 
waters and streams had gone too long uncontrolled. The 
report of the temporary committee had revealed condi- 
tions which led to the passage of a legislative act estab- 
lishing a permanent Water Resources Commission com- 
posed of the Chief Engineer of the State Department 
of Health, the State Geologist and others. Study inci- 
dent to the preparation of the report of the temporary 
committee had revealed much that could be accomplished 
by a Water Resources Commission, looking toward 
stream regulation as a major item of value to industry 
and municipalities and the equitable use of the State’s 
waters by all. 

Abel Wolman, who had served as Chairman of the 
temporary committee and now Chairman of the perma- 
nent Commission, recited the difficulties encountered in 
getting the bill through the legislature at this time when 
new Commissions of any sort were being frowned upon. 

“Cast Iron Pipe and Fittings for Sewer House 
Connections” by H. R. Devitsiss, Engineer, Washing- 
ton Suburban Sanitary District, Hyattsville, Md. 

The author being unable to attend on account of an 
accident, his paper was read by N. L. Owings of the 
same organization. Mr. Devilbiss’ paper recited the ad- 
vantages accruing from the use of 12 to 18 foot lengths 
of class 50 (centrifugally made) 4 inch cast iron pipe in 
making house connections to sewers and the use of cast 
iron “cut-in” fittings for connecting to the sewer. The 
“cut-in” now used had been developed by R. B. Morse, 
Chief Engineer of the District and the author. The 
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practice of installing Y’s for future house connections 
had been discontinued in favor of the “cut-in” connec- 
tion, made when required, by cutting a hole in the sewer 
and inserting the “cut-in” fitting made tight with jute 
packing and cement mortar—the whole operation requir- 
ing but 30 minutes. The use of the light weight cast iron 
pipe was started in 1930 and in 1932, 60 per cent of all 
connections had been made with this pipe. Studies had 
been made of all available pipe and costs before selecting 
the centrifugal pipe and use of poured joints of a lead 
substitute. The average cost per installation in 1932 had 
heen $42.14 as compared with $41.40 for 6 inch terra- 
cotta in 1927 and $43.33 in 1928. This, notwithstanding 
the fact that 6 inch terra-cotta cost 8.79 cents per foot 
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as against 35 cents per foot for the cast iron pipe in 
1932. The advantages from the use of cast iron pipe and 
poured joints of a lead substitute would be found in the 
greatly reduced number of joints, a tight line and one 
into which tree roots could not penetrate as they had 
other types of joints used previously. In three years not 
a cent had been spent on maintenance of the cast iron 
connections in service. 

B. E. Beavin read a discussion prepared by Mr. 
Monroe, Chief Engineer of the Anne Arundel County 
Sanitary District which stated that cast iron pipe and 
“cut-in” fittings had also been used in the Arundel Dis- 
trict. Roots had penetrated the best cement joints and 
asphalt was now being used on terra-cotta pipe. He 
thought that the first cost of terra-cotta pipe would prove 
cheaper but would prove more troublesome and costly to 
maintain because of root troubles and leakage. 

M. J. Ruark, Engineer, Department of Public Works, 
Baltimore, Md., said that the 4 inch diameter pipe, if 
smooth, was preferable to 6 inch in which solids would 
accumulate more readily than in the smaller size. He 
had seen roots 100 to 150 feet long in sewers. He thought 
the idea of using a “cut-in’” connection a very good one. 
He had known of cases where roots entered through 
joints made of asphalt but he thought the workmanship 
to be at fault. 

R. B. Morse, Chief Engineer, Washington Suburban 
Sanitary District, in reply to a question, said that the 
chief advantage from the use of 16 to 18 foot pipe was 
the reduced number of joints and the doing away with 
“lips” on cement joints. Selection of cast iron pipe had 
been made only after care and study of 4 inch soil pipe 
and cast iron as against 6 inch terra-cotta. 

(Ed. Note: Mr. Devilbiss’ paper appeared in the May 
issue of WATER WoRKS AND SEWERAGE.) 


Profitable Utilities 


“Public Utilities in Small Towns” by L. D. 
City Manager of Dover, Del. 


SHANK, 
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Mr. Shank’s paper called attention to the varied duties 
and vicissitudes of the manager of a small city, but his 
accomplishments proved what might be done to save 
money for the taxpayers if unhampered by political 
interference. Some of the things done by the author 
were cited to prove his point, among which, he enumer- 
ated the following. The three wells equipped with an 
obsolete type of air lift pumping equipment had been 
displaced by a 12 inch well equipped with a Cook strainer 
and a modern Byron-Jackson deep well centrifugal pump 
which delivered direct into the mains. The cost of pump- 
ing had been cut from $1,200 per month to $500 as a 
result. This, even in the face of increasing consumption 
from 450,000 to 750,000 G.P.D. The generating station 
had been enlarged from 400 to 2500 K.W. and at the 
same time reducing the cost of current from 7 cents to 
8 mills per K.W. a profit in 1932 on electric current 
production of $87,000 had resulted. Furthermore, the 
water works profit had been increased to $12,000. 


Mr. Shank stressed the advantages to be gained by a 
city through the employment of efficient engineers to 
advise the authorities. Privately owned companies did 
so and municipalities could follow the example with 
profit. Mr. Shank discussed the value of a fully metered 
system, advocated the installation of a gate valve at each 
fire hydrant and decried the practice of changing the 
type of hydrants predominating on a system. 

W. M. KrumMsine, Superintendent of Utilities, Eas- 
ton, Md., complimented Mr. Shank and said that he 
could also relate what it meant to have the co-operation 
of city officials and citizens with the management™of 
utilities. He advocated setting up of a uniform system 
of account keeping to aid cities in comparing costs of 
utilities operation. He said that the cost of pumping at 
Easton had been reduced 74 per cent as the result of 
increasing the size of important mains and the installa- 
tion of an elevated tank to smooth out pumping 
operations. 


Filter Washing and Filter Sand Discussed 


“Filter Sand and Washing Experiences” by Cart J. 
LAUTER, Chief Chemist, Filtration Plants, Washington, 
D <, 

The new filters at the Dalecarlia plant, equipped with 
the Armstrong type of slat underdrains over a false bot- 
tom, had given much trouble from hard spots and mud 
balls. A rate of wash of 18.5 inch rise per minute had 
proved to be inadequate. A 27.5 inch rise had helped 
some after cleaning the sand with a fire hose stream (34 
inch nozzle under 50 lbs. pressure) played with caution 
on the surface of the drained beds. After trying various 
schemes, including air and water jets the fire hose scheme 
had proven the most effective, care being taken not to 
hold the stream at one place too long at a time. By this 
procedure the sand bed was kept clean and even. Wash 
water consumption had been 2.5 per cent. 


The specificatign for the new filters had stipulated sand 
of 0.45 m.m. effective size and an attempt had been made 
to secure it by filling with sand of 0.30 m.m. size. and 
washing out the fines.. With the underdrain system in- 
stalled that had been impracticable. Experiments in filter 
washing had shown the most effective washing proce- 
dure for the Dalecarlia filters to consist of a triple boost, 
short period, water application i.e. water on, then off, 
then on, and finally off again. The scheme continued to 
look good after 5 months’ use on selected filters and 
may preclude the necessity of changing the sand. The 
present aim was to procure 30 per cent sand bed ex- 
pansion during washing. 

J. W. ARMsTRONG in discussion, presented some of the 
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most recently procured results from seven cities co-oper- 
ating in sand and filter washing studies. Mr. Armstrong 
suggested that the expression in terms of inches rise of 
sand-bed surface was more readily understood than the 
expression in terms of per cent expansion. He said that 
the recent studies had revealed that surprising results 
could be secured by use of coarse sand and that 0.6 to 
0.8 m.m. sand was giving excellent results in well oper- 
ated plants, and furthermore, beds of larger size sand 
were more easily kept clean than could be the smaller. 
For instance, when considering efficiency of wash in 
terms of dirt removed from the sand during a 3 minute 
wash, the 0.32 m.m. sand was only 32 per cent effec- 
tively washed, whereas the 0.6 to 0.8 m.m. sand had been 
60 to 80 per cent effectively washed. 

._ V. Cannon, Chemist in Charge of Filtration, 
Hagerstown, Md., reported that the Hagerstown filters 
filled with a good grade of sea sand with effective size 
0.45 m.m. and uniformity coefficient of 1.6, were in first 
class condition after five years of service and using the 
recently frowned on wash rise of but 24 inches per 
minute. The sand bed was 30 inches deep on 18 inches 
of graded gravel. Laterals were on 8 inch centers with 
drilled orifices pointing down. The good condition of 
the filters had been maintained without any especial ef- 
fort other than a yearly caustic soda treatment of the top 
2 inches of sand. 

In reply to a question, Mr. Armstrong advocated pre- 
chlorination of raw or applied water to keep down slime 
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accumulation on the sand grains and thereby maintain 
a cleaner washing bed. 


“Cellar and Open Area Connections to Sanitary 
Sewers” by Etwoop Jounson, Engineer of Main- 
tenance, Division of Sewers, Washington, D. C. 

Mr. Johnson said that cellar drains into sanitary sew- 
ers were not permissible in Washington. Formal per- 
mits were granted for connection of as much as 20 
square feet of open area to sanitary sewers but that a 
30 day notice would terminate the permit if abused. 
Experience had shown the need of close inspection, be- 
cause cases on record had revealed that at times 42 per 
cent of the sewage flow had been traced to illegal connec- 
tions with open areas. 


Harry H. Hatt, Assistant Chief Engineer, Wash- 
ington Suburban Sanitary District, Hyattsville, Md., 
said that illegal connections of cellars and open areas was 
a widespread problem. Gorging of sewers and cellar 
flooding resulted. The question was, what to do about 
it? The Washington Suburban Sanitary District allowed 
connections from dry cellars and not more than 20 feet 
of open area but enforcement of the regulation was dif- 
ficult to say the least. He felt it to be an important topic 
for consideration in the future. 
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M. J. Ruark, former Sewerage Engineer, Baltimore, 
Md., said that Baltimore ordinances prohibiting connec- 
tions of cellars or open areas to the sanitary sewers had 
been rigidly enforced but it was his opinion that connec- 
tion of cellars should be permitted and sewers designed 
for it. The use of ejector type cellar drainers require 10 
gallons of water under pressure to remove 1 gallon of 
cellar water and, he thought, should not be tolerated by 
owner or municipality. 

“The New Baltimore Garbage Incinerator” by O. 
H. Scuroepi, Engineer in Charge, The Foreman Com- 
pany, Baltimore, Md. 

Mr. Schroedl’s firm has the 5 year contract to operate 
the new incinerator at Baltimore and to collect rubbish. 
The garbage is collected and delivered by the city. The 
new plant equipped with Pittsburgh-Des Moines incin- 
erator units has a capacity of 600 tons of garbage and 
rubbish, mixed in ratio of 65 per cent garbage to 35 per 
cent rubbish. The plant was built in the remarkably 
short period of 5 months at a cost of $425,000 which was 
paid for by the operating company and the plant auto- 
matically goes to the city after the 5 year period of con- 
tract. Only general specifications were drawn by the 
city—the successful bidder being permitted to supply 
his own plans and specifications, provided 3 such plants 
had been in successful operation previously. 


Mr. Schroedl said that no odors resulted from the 
operations so long as a temperature of 1250° F. or better 
was maintained in the fire box. The average of 1450° F. 
was not difficult to maintain with less than 35 per cent 
rubbish fed with the garbage, the mixture being burned 
at the rate of 70 lbs. per hour for each square foot of 
grate area. 

The Foreman Co. works under three separate con- 
tracts at the following prices per ton: 

Collecting rubbish 
Incineration of rubbish ............... 
Incineration of garbage delivered by city 
trucks 1.85* 
*Includes the cost and amortization of the 
plant over a 10 year period. 


It is estimated that the city will save $324,000 per 
year when comparing present costs with cost of garbage 
and rubbish disposal during previous years. 

The plant was inspected by members following the 
meeting. 

H. L. Mater, Chief Engineer, Street and Sewer De- 
partment, Wilmington, Del., gave the Association the 
benefit of Wilmington’s experiences in garbage and rub- 
bish incineration. In 1932 the cost of collection and 
handling of wrapped garbage had been $3.07 per ton 
and adding incineration cost of 80 cents per ton, gave 
a total of $3.87 per ton including the cost of 180 Ibs. of 
coal burned per ton of garbage incinerated. The 1933 
cost would be even lower viz. $3.48 per ton. 


“The New Sewage Treatment Works of Wilming- 
ton”—by H. L. Mater, Chief Engineer, Street and 
Sewer Department, Wilmington, Del. 

Mr. Maier described the new sewage treatment plant 
serving a small section of Wilmington, Del., and pre- 
sented some operating observations. The plant, which 
cost $225,000, makes use of rotary type sprinkling filters 
and separate sludge digestion (2 cubic feet per capita). 
Mr. Maier was high in his praise of the two circular 
filters with rotating distributors which operate on a head 
of but nine inches. The sludge digesters are equipped 
for heating and have floating covers. The two clarifiers 
are equipped with Link Belt sludge scrapers and P. F. T. 
Marlow sludge pumps. The filters are 75 feet in 
diameter and 5.5 feet deep, operating on the 18 inch 
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maximum available head. The plant is now treating but 
34,000 gallons per day and operating data presented is 
therefore not indicative of the ultimate performance of 
the plant. 

“Forestation for Watershed Protection”—by F. W. 
Bes.ey, State Forester, Baltimore, Md. 

Mr. Besley recited the history of silting up of reser- 
voirs due to denuded water shed areas. In one actual 
case in Maryland the reservoir at Illchester had been 
filled up in 10 years. Forests on water sheds would re- 
duce soil evaporation by 24 per cent and he added that 
it was well established that evaporation from free water 
surface was 2.5 times greater on the outside of forests. 
Baltimore had planted 1 million evergreens on 700 acres 
of water shed and the York (Pa.) Water Company had 
put out 680,000 evergreen trees on 700 acres. The New 
Haven Water Company had had a forest under manage- 
ment for 20 years or longer and revenue from sale of 
the timber and fire wood covers costs of maintenance. 
Trees planted along the edge of reservoirs added beauty 
as well as being useful. Bank erosion could best be 
stopped by laying green willow logs which root and 
sprout. Scotch pine for the poorest and dryest lands, 
white pine for intermediate areas and spruce for reser- 
voir margins were the most satisfactory trees. Native 
black locust could be planted in gullies and harvested for 
valuable fence posts. For close cover in 5 years (tree 
tops touching) plantings are made on 6 foot squares and 
in furrows following the contour of the land. 

Mr. Besley illustrated his talk with lantern slides 
showing the methods of stopping soil erosion, cleaning 
reservoirs by hydraulic methods and other operations. 

C. J. Bruce, Superintendent, Evitt’s Creek Water 
Company, Cumberland, Md., said that the Evitt’s Creek 
reservoir, in a densely forested area, had but 2 inches of 
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silt deposit after 17 years of service. He outlined their 
program of planting on water shed areas which in 1933 
called for 15,000 trees. Red pine and Norway spruce 
had been selected from past experience. White pine was 
used for ornamental purposes. They had their best re- 
sults from planting seedlings into a wedge shaped hole 
made by sticking a spade in the ground and working it 
backward and forward. 

A, J. FEENEY, Engineer, Water Department, Wilming- 
ton, Del., said that they had started planting a number 
of white pines. 

L. H. Enstow, called attention to the forestation work 
done at several places wherein the labor was performed 
by men paid out of unemployment relief funds and cost 
the Water Department nothing. He also pointed out the 
profit which could be made by growing and harvesting 
Christmas trees on water shed areas. Planting nut bear- 
ing trees had been tried but without success but the 
Christmas tree projects had better chances of proving self 
supporting. 

“Automatic Pumping Stations on the Baltimore 
Water Supply System”—by Leon Sat, Engineer 
of Water, Baltimore, Md. 

Mr. Small described the functioning of automatic out- 
lying booster pumping stations at Catonsville, Pikesville 
and Towson, Md. By ingenuous devices installed by the 
General Electric Company and a telephone located in the 
station it was unnecessary to have a man visit the sta- 
tions more frequently than once weekly, to switch over 
the pumps and change the Venturi charts. A general 
inspection of the station is made once monthly. 

Each station equipped is capable of reporting by code 
over an ordinary telephone circuit the exact status of 
operating conditions at the station,.- Two elements are 
required. ‘The first is a rotatirig switch wired to various 
parts of the equipment, i. e. motors, pumps and pressure 
gauges. The other opens the telephone at the station 
and starts the reporting system in operation—thereafter 
closing the ‘phone when the code message has been re- 
peated twice. To learn the status of the station it is 
only necessary to go to the nearest ‘phone and call the 
number in the customary manner. The ’phone operator 
plugs in and the connection starts the two elements to 
function. The code comes over the wire revealing which 
pump is operating, the pressure on the main, the depth 
of water in the reservoir and signs off O. K. unless some- 
thing is wrong. If that be the condition, it indicates 
whether the trouble is within the station or on the out- 
side. The foreman making the check up will immediately 
know the approximate cause of the trouble and be pre- 
pared to correct it before visiting the station. 


Mr. Small with the use of a telephone and loud 
speaker impressively demonstrated the system by calling 
the station from the platform and getting reports which 
were clearly audible to the audience. Then by pre ar- 
rangement, having a man to alter conditions at the sta- 
tion, followed another call whereupon a new report came 
through by code, indicating the new condition. 


Upon question it was revealed that the equipment cost 
but $550.00 per station which was well worth the price. 
During and: following electrical storms, when a report 
from the station could be had at the foreman’s bedside 
any hour of the night or as frequently as desired, the 
system was worth about any price in his opinion. 

“Sewage Treatment in Germany,” was the subject 
of a talk made by S. L. Dorsey, Engineer of the Vet- 
eran’s Administration, Washington, D. C. 

Mr. Dorsey ran several reels of motion pictures, pic- 
turing sewage treatment as practiced in Germany, many 
of which he had taken on a recent visit. 
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A STUDY OF FERRIC CHLORIDE TREATMENT 


OF SEWAGE AT GRAND 


By E. F. ELDRIDGE’ and N. G. DAMOOSE’ 





——__—__ 


ERRIC chloride came 
F int prominence in sew- 

age treatment a_ few 
years ago in the recondition- 
ing of sludge prior to drying 
on vacuum filters. For this 
purpose it has proven to be 
superior to alum and other 
coagulants and is in general 
use at a number of treatment 
plants most of which are of 
the activated sludge type. 

Some attempts have recent- 
ly been made to introduce the 
use of ferric chloride in 
water filtration as a coagu- 
lant. Advantages are claimed for this chemical over 
alum which is in general use. Improved manufacturing 
methods have made possible a reduction in the cost which 
makes its use more attractive in this field than in the 
past. 

Rudolfs, Setter and Baumgartner* * in 1929 suggested 
the addition of small quantities of ferric chloride to 
raw sewage prior to settling. This application was not 
an attempt at chemical precipitation, but was an en- 
deavor to coagulate or “floc out” an additional quantity 
of the finely divided solids. Their investigations showed 
that the settling of solids was much more ‘rapid in the 
treated sewage and that a considerable increase in re- 
moval was obtained with settling periods below 30 min- 
utes and with doses of ferric chloride of from 2 to 15 
p.p.m. Results from application of the treatment to 
plant scale conditions indicated, however, that the ad- 
vantage in suspended solids removal was largely lost 
with longer detention periods. 
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2Chemist and Assistant Engineer, Sewage Treatment Works, 
Grand Rapids Mich. 

3Wm. Rudolfs, Proc. N. J. Sewage Works Assn. (1929). 

‘Wm. Rudolfs, L. R. Setter, and Wm. Baumgartner, Sewage 
Works Journai, Vol. 1, p. 398 (1929). 


RAPIDS, MICH. 


The Situation at Grand Rapids 


Many municipal sewage treatment plants are in a 
situation similar to that at Grand Rapids where the 
oxygen conditions in the receiving stream are such at 
certain periods of the year that an additional removal of 
solids and oxygen demanding materials is necessary as a 
safety measure. The cost of providing secondary treat- 
ment for this short period annually does not seem 
warranted. Some method of treatment which will have 
a low initial cost and which can be applied seasonally 
as required is desirable. An additional removal of 20 
to 25 per cent of the suspended solids and B.O.D. at 
such periods would often be all that is necessary to 
maintain satisfactory conditions in the stream. 

Ferric chloride treatment to increase solids removal 
was thought to be one of the possible methods which 
might fulfill this requirement. The studies reported 
herein were undertaken in order to determine the effi- 
ciency of the ferric-chloride process under plant condi- 
tions and also to obtain some cost data which might be 
compared with other types of treatment. 


Experimental Work 


The settling tanks at the sewage treatment plant at 
Grand Rapids consist of four 70-foot square Door tanks 
arranged in pairs. Each pair is connected to an air 
agitated inlet conduit about 150 feet long, six feet wide, 
and five feet deep. The incoming sewage is divided in 
a control chamber, one half going to each pair of tanks. 
From the conduits the sewage passes over movable weirs 
into the settling tanks. These tanks have a capacity 
detention period for normal flow of about one and one 
half to two hours. 

One pair of tanks, designated as No. 1 and No. 3, 
were selected for the studies. No. 3 tank was to be 
treated and No. 1 untreated. Since there was no assur- 
ance that each tank received its full quota of the sewage, 
it was necessary to build a weir in the outlet conduit 
of No. 3 to measure the flow through that tank. Hourly 
readings were taken of the gage showing the head over 
the weir and the flow was calculated. 

The equipment for applying the ferric 








Sewage Treatment Works of Grand Rapids, Mich. 


-| chloride consisted of a storage barrel with 
a syphon connection to a dosing box. 
Since metal parts will deteriorate when 
in contact with the ferric chloride solu- 
tion, the dosing box was made of a crock 
sink in which a constant level was main- 
tained by means of a glass float and wood 
shut off on the syphon. 

Almost all of the sewage received at 
the treatment plant is pumped and the 
variations in flow occur in steps as the 
different pumps come into operation. By 
regulating the pumping it was possible 
to maintain the flow at three different 
stages of comparatively constant volume. 
Three feed syphons were calibrated to 
deliver the desired volume of ferric 
chloride solution for these three stages of 
flow. 

Four composite samples were taken, one 























Fig. 1—Experimental Ferric Chloride Treatment, Grand 
Rapids, Mich., Showing Supply Barrel, Storage Barrel and 
Dosing Box. 


from the infiuent and one from the effluent of each of the 
tanks. These composites were made up of hourly samples 
taken according to flow. Considerable care was taken in 
the collection of these samples in order that they would 
be truly representative of the sewage or as nearly so as 
possible. Each hourly sample was made up by taking 
equal portions of the influent or effluent at ten points 
along the inlet or outlet conduits. These ten portions 
were poured together, mixed and a measured sample 
taken. 

Analyses were made of each of the composites for 
suspended solids, 5-day B.O.D., and chlorine demand. 
The suspended solids determinations were made on 200 
c.c. portions poured through three weighted Gooch 
crucibles. Each determination was checked. During the 
last three days of the studies the hourly samples as well 
as the composites were examined for total count of 
bacteria and B. Coli index. These examinations were 
made at the Grand Rapids laboratory of the Michigan 
Department of Health. 
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Four different doses of ferric chloride (3, 5, 7, and’ 
10 p.p.m.) were applied each over a period of several” 
days. The sludge from primary clarifier No. 3 (the™ 
treated sewage) was all pumped to one of the four” 
digesters. The sludge from both No. 1 and No. 3 was = 
measured and samples taken for analysis. The samples _ 
were made up by compositing portions of the sludge | 
taken at ten minute intervals during the pumping” 
operation. 

The results showing the effect of the various applica- q 
tions of ferric chloride on the removal of suspended — 
solids, B.O.D., and chlorine demand are given in Table © 
I. The results were rather erratic as would be expected © 
when working under practical conditions where the 
sewage is quite variable. In all cases, except with the | 
3 p.p.m. dose, a greater efficiency in suspended solids 7 
removal was obtained through the clarifier handling the 
treated sewage. The column headed “Per cent increase” 
was prepared by assuming that the normal efficiency of 
the plant was represented by the per cent removal of 
tank No. 1. Dividing the percentage increase in No, 3 
by the per cent removal of No. 1 gave the increased 
efficiency. 

Solids Removal.—Representative sampling of influents 
which contain comparatively large particles of suspended 
solids is very difficult. It is the opinion of the authors 
that it can be safely assumed that the sewage entering 
these two tanks is practically the same in spite of the 
fact that the analysis of the influents showed some varia- 
tion. Representative sampling of the effluents, on the 
other hand, is not as difficult since the solids are quite 
finely divided and the sewage has become more equalized 
by being held in the tanks. Efficiency studies of these 
two tanks made prior to these experiments showed that 
the two effluents were about the same in suspendid solids 
content and that the two gave about the same efficiency 
of removal. The averages of 11 tests made during 
August and September of 1932 showed the following 
suspended solids results: 


Tank 1. Influent 125 p.p.m., effluent 63.5 p.p.m., per 
cent removal 49.1. 


(Continued on Page 209) 
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Fig. 2—Experimental Ferric Chloride Treatment, 


Grand Rapids, Mich., Showing Supply Barrels to Be Rolled Into 


Position for Use. 
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TABLE I—FERRIC CHLORIDE TREATMENT 


Sewage Data 
(Tank 1 untreated; Tank 3 treated) 


—_— Suspended Solids 


-~ Chlorine Demand — 


Biochemical Oxygen Demand——-—-———_, 





3 
% 

Red 
22.0 
45.5 
60.7 
44.5 
59.8 
56.2 
49.0 
58.7 
77.3 
70.5 
43.6 
49.4 
67.4 
66.2 


Dose Flow 

FeCl, Treated 

p-p.m. ™.g. 
6 


pa 

—Tank No. 1—— ——Tank No. 

Inf. Eff. % Inf. Eff. 

p-p.m, Red p.p.m. p.p.m. 
4 


116 103 
159 163 
92 100 
243 252 
95 110 
85 98 
130 137 
400 372 
387 357 
75 90 
145 154 
211 


215 
172 172 


% In- 
crease 


6.3 
28.6 
34.0 
33.8 
28.0 

118.0 
13.6 
14.5 

8.8 
10.4 
22.0 
14.2 
28.8 


Date p.p.m. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 2 
Jan. 
Jan. 2: 
Jan. 
Jan. 


42.8 
47.2 
29.2 
44.7 
43.9 


6.3 
6.0 
6.3 
6.3 
6.3 
6.4 
6.2 
6.0 
10 12.6 
Jan. 10 12.0 
Average 7 p.p.m. 
Average 10 p.p.m. 
Average, total 
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do 
wt 


BOMUDHBdMNNE 


10 
10 
10 


wn 
gx 
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Tank 
1 
Eff. 


~~ 
——Tank No. 1—— ——Tank No. 3 
Inf. Eff. % Inf. Eff. % 
p.p.m. p.p.m. Red p.p.m. Red 


39.0 28 90 30.0 

118 77 = 34.8 28.5 
136 86 36.8 38.5 
90 58 36.2 53.8 
90 53 41.6 60.8 
160 100 37.7 35.7 
MS 6CoUMGS Be 17.0 
10 & 2? 32.4 
230 130 43.5 61.8 
140 = 130 7.2 11.5 
113 7038.1 41.1 
149 115 228 33.3 
135 92 31.9 34.4 


Tank 


3 
Eff. 


% In 


% 
crease Red 


° bot hae pees 3 


WNISOMOBOW- 


Winter’ + 


=r: 


130 
95 
144 
122 


st ee 
R&S 90 


TABLE II—RAW SLUDGE DATA 
(Tank 1 untreated; Tank 3 treated) 


———Tank No. 1 
Volume Ne 
gallons 


17,000 
13,500 
10,000 

9,000 
11,200 

9,300 
17,500 
16,000 


Volume %o 
gallons solids 


18,500 7.80 
13,900 4.90 
10,500 4.90 
10,000 2.80 
12,000 2.49 
10,000 2.68 
20,300 6.40 
20,000 5.40 


Total Ibs. 
solids 


10,420 
4,830 
3,235 
1,268 
1,700 
1,170 
9337 
7,870 


solids 


7.40 
4.40 
3.90 
1.70 
1.83 
1,52 
6.40 
5.90 


fat. 2).... 
Jan. 
Jan. 


—Tank No. 3————— 
1 Total Ibs. 


Total plant 
gas 
cu. ft. 


179,506 
204,206 
174,200 
124,800 
115,000 

87,300 

87,900 
181,200 


Pound % increase Tank 3 


solids gas 
removed cu. ft. 


60,000 
13.0 61,900 
26.3 51,600 
68.5 38,900 
30.2 35,700 
67.6 30,300 
13.3 35,100 
11.7 


Pounds 
solids 
3 over 1 
1,550 
810 
1,035 
1,052 
780 
1,050 
1,494 
1,134 


Pounds 
Fe,03; net 
added increase 


125 1,425 
183 627 
183 852 
183 869 
266 514 
258 792 
249 1,245 
212 922 


solids 


11,970 
5,640 
4,270 
2,320 
2,480 
2,220 

10,831 
9,004 








Totals..... 39,930 


48,735 


56,600 
17.8 


8,805 1,658 7,147 320,100 1,154,000 





Tank 3. Influent 125.5 p.p.m., effluent 66.0 p.p.m., 
per cent removal 47.4. 

Assuming the influents to be the same, the results 
shown on Table I are indicative of the effect of the ferric 
chloride. It will be noted that the higher the suspended 
solids, the greater the difference in removal. The sew- 
age was comparatively weak during a part of these 
studies, which may account for the small differences at 
these times. 

B.O.D. Reductions —The B.O.D. reductions followed 
much the same course as the suspended solids except 
that on one day (Jan. 25) the situation was reversed. 
This situation cannot be accounted for unless we take 
into account the erratic nature of B.O.D. results in gen- 
eral. The results, however, showed that the tendency 
was toward a greater removal of B.O.D. in the treated 
tank, 

The same was true with chlorine demand as was found 
with oxygen demand. Except for the period when only 
a small application of the chemical was made, the 














Fig. 3—Experimental Ferric Chloride Treatment, Grand 
Rapids, Mich., Gage in Outlet Conduit, Sampling Cans. 


chlorine demand of the effluent from No. 3 was always 
lower than that from No. 1. 

Reduction of Bacteria—No difference in the bacterio- 
logical nature of the treated and untreated effluents was 
expected. The results of these tests were so erratic that 
no conclusions could be drawn and for that reason the 
data will not be shown here. 

There was some difference in the results obtained from 
the 5, 7 and 10 p.p.m. doses. That is, the greater the 
dose, the greater the removal of suspended solids and 
oxygen demanding materials. Because of the large 
quantity of chemical required for doses higher than 10 
p-p.m., it was decided that the higher doses should be 
tried out in a plant treating a smaller volume of sewage. 
The results of this subsequent investigation will be re- 
ported later. 

Sludge Production—Perhaps the best indication of 
the increase in solids removed is shown by a study of 
the sludge data (Table II). In all cases a greater vol- 
ume of sludge was removed from the treated tank and 
in all but two cases, the sludge was higher in solids. 
After subtracting the weight of the anhydrous ferric 
oxide which was assumed to all be present in the dried 
sludge, the net increase in dry solids from tank No. 3 
was 7,147 pounds. This was the total over an eight 
days’ period and was 17.8 per cent greater than that 
removed by tank No. 1. 


Effect on Gas Production.—The gas produced during 
this period was greater from Digester No. 3 receiving 
the treated sludge than from any of the other three 
digesters. Digester No. 3 gave a total of 320,100 cubic 
feet of gas during the eight day period while the average 
for the other three was 278,000 cubic feet. This was 
an increase of 42,000 cubic feet. Calculated on the 
basis of cubic feet per pound of dry solids, the treated 
sludge gave 6.57 cubic feet and the untreated 6.46 cubic 
feet. This indicates that the increase in gas production 
was probably due to the larger quantity of solids digested 
and not to any effect of the ferric chloride on the diges- 
tion. 
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Discussion 

The results of these studies were not as conclusive as 
had been hoped. At no time was there a visual clarifica- 
tion of the effluent from the treated tank. However, 
the authors are satisfied that due to the extreme care 
taken in the collection and analysis of the samples, the 
results are representative of the actual conditions and 
that the increased removals indicated can be expected 
with ferric chloride treatment. Whether or not the in- 
crease in solids removed would justify the cost is largely 
dependent upon local conditions where the treatment is 
to be applied. 

Because of the low solids content of the Grand Rapids 
sewage during most of the time when these studies were 
being made, the results obtained here might not be in- 
dicative of what might be possible with a stronger sew- 
age. That greater removals could be expected under 
the latter condition is indicated by the results obtained 
on the days when the solids content were highest. 

During the course of these studies no attempt was 
made to change existing conditions in the treatment 
plant. The object of the studies was to determine the 
feasibility of adding ferric chloride to sewage during 
short periods of the year in the existing settling tanks. 
For this reason, although the ferric chloride and sewage 
were well mixed in the air agitated conduits, the time it 
was held in these conduits was not sufficient to affect 
flocculation. This flocculation would of necessity take 
place in the comparatively quiet sewage in the settling 
tank and would not be equivalent to that obtained in 
coagulation basins or in “‘flocculators.” The results of 
these studies, therefore, may be only representative of 
the minimum effects, since good flocculation is essential 
to this type of settling. This is a point which will -re- 
quire further study under more controllable conditions 
than existed at the Grand Rapids plant. 

Plants contemplating ferric chloride treatment must 
procure a convenient set up for handling the chemical. 
Because of its corrosive action, concrete or metal tanks 
or equipment cannot be used. Rubber lined tanks and 
piping, hard rubber pumps, and rubber hose connections 
are best for this purpose. These are not expensive and 
with the proper equipment the handling of the chemical 
will not be difficult. 


Conclusions 

1. The application of ferric chloride to Grand Rapids 
sewage in amounts up to 10 parts per million (FeCl, ) 
showed an increase in the removal of suspended solids 
and a reduction in the B.O.D. and chlorine demand. 

2. This effect was more pronounced with sewage of 
a high solids content than with a low content. 

3. The percentage increase in suspended solids re- 
moval and reduction in B.O.D. varied over a wide range. 

4. During the eight days of ferric chloride treatment 
the increase in dry solids removed as sludge was 17.8 
per cent. 

5. Gas production was not affected by the presence of 
the iron salt in the quantities added, viz.: 5 to 10 parts 
per million. 

6. The use of ferric chloride during short periods of 
the year might be justified if the conditions in the stream 
approach the critical stage. The beneficial effect of small 
dosages as indicated by these studies was not as pro- 
nounced as was hoped for at the start. 
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$80,000,000 Illinois State Public 


Works Jobs Recommended 

Thirty projects to cost approximately $80,000,000 
have been recommended by the governor of Illinois com- 
mittee on unemployment. 

Thirty-two of the construction projects would be in 
downstate counties to cost $5,457,050, and eight in Cook 
County would cost $74,582,850. The approved projects 
are to be recommended to the federal administrator of 
public works under the public works-industrial control 
bill. 

The bill authorizes the president to make grants of 
federal funds to states, municipalities and other public 
agencies for construction, repair and improvement of 
public works. 

The Cook County projects listed follow: 

Sanitary District (sewage disposal)................ $36,450,000 








Cook Comsty Nurses BOme... <5. iss ccs cece s tice sce's 2,000,000 
Forest preserves improvements...............--.+6- 1,500,000 
South Park (outer drive bridge approach, breakwater 

MM CUNEY MMPTOVENIERES) «66.4. oi6c 6 cv sincews'eee eens 7,182,850 
Lincoln Park (outer drive bridge)................. 2,000,000 
City filtration plant (South Side)...........020c06- 22,000,000 
PHMIGES “WATEEWAY TOTIMINAL . oon go ocd. socices cs Senwe sees 200,000 
Ashland Avenue bridge and approaches over north 

UGNEEES OE CIERMD FOURE . iis vce discawacsdenwse’ 3,250,000 

The downstate projects follow: 
Apple River—water works..............ceceeeceeces $ 35,000 
Beardstown—water works..............eeecceeceees 42,050 
Bloomington—water works.............0-.eeeeeeees 175,000 
BSC —WALEE WOES. ooo. i ceases csicccsnecceecesios 5,000 
a, | ea eee er 40,000 
Centralia—water works and relief sewer............ 234,000 
CPP mitE—— WEEE WEES oo noon sccce ois oc diocs cigs onesies 87,000 
Duquoin—sewage treatment plant................... 202,000 
PeMGE FOCI —-SOWETORS «oko co cs eceee ces secebeanesecs 250,000 
PMROTIOU—SEWETERE oi ciein coo os ces ciececeescsaveess 35,000 
POUT Y—WATEE WOFKS « « ccici ccc ccccccvacvesseacases 30,000 
POUCGE——-WOUET WOES ok. in eb cece esd nccsccbeciones 25,000 
NEE WOKE s 656s seco 6:04.65 o> wove ad ele wikin a6 os 1,250,000 
AMR NONE oe ica toe otek Minin Wloraitneiaek wae 1,300,000 
Joliet—Brandon road hydroelectric plant............ 1,300,000 
INN io. cans este or ac etacin cae esta lehlior bun bi ve unica ames dd 1,300,000 
Ee C—O WOENE. daw scsi Bea eden eeeereness 196,000 
WRORTIN——WAREE WOES iio ks oii op sds be ved eaioncsanne’s 75,000 
Nokomis—water WOrks........ccscccccccccoccnceses 30,000 
ee a re re er 40,000 
Salem—sewage treatment plant...................04. 40,000 
TAYIGEVINO—WALEE WOTKS......0 coc odin cccescdieceesves 30,000 


v 
Dabney H. Maury 


Col. Dabney H. Maury, a well known consulting engi- 
neer, died May 11 at his home at Chevy Chase, Md. 

He was born in Vicksburg, Miss., March 9, 1863, and 
was graduated in 1882 from the Virginia Military Insti- 
tute and then went to Stevens Institute of Technology, 
where he’ was, granted the degree M. E. in 1884. For 
the next nine years he was engaged as engineer on vari- 
ous railroad building projects in Texas, mining engineer- 
ing in the Republic of Colombia and some traveling in 
Europe and the United States. In March, 1893, he was 
made engineer and superintendent of the Peoria Water 
Co. at Peoria, Ill., which position he held until July, 1912, 
when he established his practice as a consulting engineer. 
During his practice he was consulted or retained by more 
than 250 cities in the United States and Canada. In Jan- 
uary, 1924, he formed a partnership under the name of 
Maury and Gordon with F. G. Gordon which continued 
to April, 1927, when he retired and moved to Chevy 
Chase, Maryland, a suburb of Washington, D. C. 
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PROBLEMS INVOLVED IN PROVIDING SAFE 
AND ADEQUATE WATER SUPPLIES 


FOR OIL REFINERY USES 


By SHEPPARD T. POWELL 


Consulting Chemical Engineer, 
Baltimore, Md. 


HE refining of 

petroleum products 

requires large quanti- 
ties of water and the provi- 
sion for an adequate supply 
and effective purification is 
of vital importance to the 
successful operation of such 
industries. Present day re- 
finery practice is demanding 
greater attention to water 
problems than was formerly 
considered necessary. There 
are a variety of water re- 
quirements in the processing 
of oils, which are of 
greater or lesser importance 
depending upon the specified products manufactured. In 
general, the important uses of water may be grouped 
under the following general classification : 

1. Cooling water for condenser and similar uses. 

2. Boiler feed water. 

3. Fire protection. 

4. Sanitary purposes, i. e. drinking water, preparation 
of food in commissaries, toilet facilities, etcetera. 

5. General utilitarian uses. 

This classification is purely arbitrary but covers, in 
general, the major uses of water without indicating their 
order of importance. It is doubtful if the preferential 
water requirement in such an industry can be so al- 
located since these various uses are so correlated, one 
to the other, that inadequate provision for any specific 
requirement must affect adversely, to a greater or lesser 
degree, overall refinery efficiency. 

The desired qualification of a water supply for general 
refinery use, is an ample volume of cold water contain- 
ing only a limited amount of suspended matter and rela- 
tively non-corrosive. Although these specifications are 
not particularly severe, it is seldom possible to secure 
such a supply, from a single source. Surface and tidal 
waters may be secured which are relatively satisfactory 
in all respects, except as to temperature. Waters from 
deep wells, however, meet the requirements for tempera- 
ture, but frequently are limited in volume and highly 
mineralized. Many well waters are extremely hard and 
may not be used for boiler feed purposes without treat- 
ment. 

Many oil refineries are located on tidal waters which 
make necessary the use of salt or brackish water for 
condenser circulating water and well water or inland 
fresh surface water supplies for specific purposes re- 
quiring cold water or for boiler feed and other general 
refinery uses. If the major supply is from surface 
streams, particular attention should be given to salt water 
contamination of the surface water streams during 
drought and tidal conditions. Little consideration has 
been paid, in the past, to these conditions, but the recent 
drought has focused attention on the importance of such 
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contamination. Many serious operating problems were 
experienced at refineries in Texas and on the Eastern 
seaboard during the 1931 and 1932 droughts and similar 
conditions may be repeated in subsequent dry years un- 
less provision is made to cope with salt water. 


Condenser Cooling Water and Corrosion 


Corrosion of condenser tubes, on the water side, will 
vary with the character of the water used. Surface con- 
denser tubes are generally manufactured from copper, 
brass or other alloys and are fairly resistant to fresh 
water corrosion, provided the supply is not seriously con- 
taminated by sewage or industrial wastes. Salt and 
brackish water may be highly corrosive especially when 
contaminated by acid or other industrial by-products. 
Corrosion of condenser tubes results from the conver- 
sion of the tube metal into soluble metallic salts and 
leaching out of these products. The speed of this action 
is markedly influenced by low pH values of the water, 
oxygen, magnesium salts, iron, manganese and sulphur 
compounds. See Fig. 1. It has been demonstrated, also, 
that biological action resulting in the decomposition of 
organic matter may, under some conditions, accelerate 
corrosion of such metals. The correction of these prob- 








Rlan showing Semicircular Groove on the up-stream 
side of a Particle adhering to Tube Wall 
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Graphic illustration showing how Ferric Hydroxide or other 
material depositing on a Condenser Tube can result in Pitting 


Fig. 1 
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lems is frequently a difficult matter and generalized rec- 
ommendations are not possible since specific control 
procedure may only be indicated after a comprehensive 
study and allocation of all factors contributing to the 
losses encountered. 


Boiler Feed Water 

Satisfactory water for this service is the same as in 
any other industry, where large volumes of water are 
necessary for steam generation and where the percent- 
age of condensed steam returned to the boiler is small. 
The type of water treatment best suited for proper con- 
ditioning of such supplies depends upon a number of 
factors, the most important of which are: 

1. Type of boilers used. 

2. Pressure, temperature and rating of the steam gen- 
erating units. 

3. Percentage of condensate returned to the boiler 
and the degree of contamination of such water. 

4. Chemical composition of the raw water in respect 
to carbonate and non-carbonate hardness, chlorides, total 
suspended and soluble solids, sulphate dissolved gases 
and organic matter. 

5. Space available for plant. 

6. Intelligence and experience of operators in respect 
to industrial water purification problems. 

In the past boilers were operated at relatively low pres- 
sures (under 200 pounds per square inch) and at low 
ratings. Within recent years there has been a marked 
trend towards higher pressures and temperatures and 
the rates of evaporation have been steadily increased. 
These conditions have required the use of much better 
feedwater than formerly was considered necessary. 

An ideal feedwater is one which will cause neither 
priming nor foaming and will not result in scale forma- 
tion or corrosion. The production of such water requires 
adequate processing since ideal supplies to fulfill these 
specifications are seldom obtained from natural sources. 
There are many types of water purification processes 
which may be employed to produce a satisfactory supply. 
The difficulties arising from inadequate industrial water 
treatment are due largely to improper choice of systems 
to meet the specific requirements or to lax operation after 
the water conditioning system has been installed. 

In general, it is preferable to treat feedwater by ex- 
ternal softening rather than chemical treatment within 
the boiler. There are cases, however, where internal 
treatment, if proper chemicals are used and if the treat- 
ment is intelligently controlled, will produce results 
equally as satisfactory as external treatment. The 
elimination of scale from boiler surfaces is not especially 
difficult with the exception of infrequent occurrences of 
certain silicate deposits. The completeness of the in- 
hibition of scale depends upon the choice of treating 
systems installed to adequately soften the supply under 
the specific conditions and the intelligence of operation. 
Many factors influence the preference for a_ specific 
process and the choice of the plant installed should be 
made only after all operating conditions are oriented and 
evaluated. 

The essential controlling factors influencing the type 
of any water treating system are, that, the finished prod- 
uct will have a minimum of dissolved and suspended 
solids and the cost of treatment will be commensurate 
with the benefits resulting therefrom. From the stand- 
point of minimum solids, the use of distilled water as 
obtained from evaporators is preferable to all other forms 
of treatment. Water so treated should contain less than 
eight parts per million and scale formation on tubes or 
drums of boilers will be negligible under ordinary con- 
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ditions. The cost of feedwater purification by evapora- 
tion is fairly high and it is difficult to justify the use of 
such equipment if the percentage of “make-up water” 
exceeds 20 per cent of the gross amount of the total 
feedwater required. Since, in the majority of refineries, 
the amount of feedwater make- up exceeds this figure, 
feedwater treatment by evaporation is not generally 
practiced. 

Softening feedwater by chemicals or by zeolites is now 
widely practiced at many refineries. Hot or cold lime- 
soda softeners, when the systems are properly designed 
and operated, will produce excellent results. In recent 
years phosphates, sodium aluminate or other coagulant 
have been employed in conjunction with chemical soft- 
ening. By the use of phosphates and aluminate, it is 
possible to reduce the residual hardness in the treated 
water to a point lower than could be effected by the lime- 
soda treatment only. The primary value of these com- 
bination chemical treatments, in addition to producing a 
softer residual water, is for preventing the deposition 
of silicate scales. In many cases such treatment war- 
rants the added cost necessitated by the use of these 
products. 

The treatment of industrial water supplies by synthetic 
or natural zeolite has grown rapidly in recent years and 
many water treating systems of this type are now used 
for softening water supplies for boiler feed and general 
refinery uses. It is possible to produce a water having 
a somewhat lower residual hardness in the treated water 
than is possible by chemical treatment. Zeolite soften- 
ing is not adaptable to the treatment of all waters. 
Waters containing high concentrations of sodium salts 
and high carbonate hardness may be treated somewhat 
more satisfactorily by chemical softening than by zeo- 
lites. Lime pretreatment followed by filtration and 
zeolite softening is practiced at some plants. The deci- 
sion as to the choice of chemical treatment versus com- 
bined lime pretreatment, followed by a zeolite system 
must rest upon the cost of the systems and the diff- 
culty involved in the operation under the specific condi- 
tions encountered. 


Embrittlement of Boiler Steel 


So much has been written in recent years concerning 
the embrittlement of boiler steel that there would seem 
to be little excuse for further discussion of this prob- 
lem and its solution if it were not for the fact that such 
failures continue to occur. ‘Three failures from this 
cause have occurred recently in plants having a staff of 
technically trained operators, and where the manage- 
ment had reason to believe that the feedwater condition- 
ing was adequate. 

There is still some controversy concerning the funda- 
mental cause or causes responsible for this type of failure 
of boiler steel, which is commonly known as caustic em- 
brittlement. Few, if any, of the research workers who 
have studied this problem in recent years have been con- 
vinced that all the factors involved in such failures have 
been determined. There is sufficient evidence, however, 
to clearly indicate that chemical action on boiler steel 
under certain conditions is a marked contributing cause 
for such action. Practical experience covering twenty 
or more years tends to confirm the findings of many of 
the research workers, that unbalanced water, namely, 
water high in sodium carbonate or bicarbonate and in 
the absence of appreciable amounts of sulphates can re- 
sult, under some conditions, in cracking of boiler steel 
in a relatively short time. 

When bicarbonates enter a boiler, they are usually de- 
composed by heat in a short time to give carbonates. 
These carbonates may be practically completely removed 
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from solution by any calcium or magnesium sulphate 
present, or in the absence of these metals they may re- 
main in solution as sodium carbonate. If the feedwater 
is softened, calcium and magnesium will be largely re- 
moved, but the treated water will contain appreciable 
amounts of sodium salts. Sodium carbonate or hydroxide 
may also be introduced as such, directly into the feed- 
water, depending upon the type of treatment employed. 
Heat may further decompose sodium carbonate into 
sodium hydroxide under steaming conditions. The extent 
of the conversion of sodium carbonate into the hydroxide 
will depend upon the boiler operating pressure (tempera- 
ture), the rating, and other operating conditions. 

It is beileved by research workers that only the sodium 
hydroxide in a boiler saline is responsible for any em- 




















Fig. 2—Photomicrograph of an Unetched Sample of Em- 
brittled Boiler Plate Showing Section of Crack. (Magnifica- 
tion 1000 Diameters). 


brittlement that occurs. Due to the difficulty in many 
cases of determining what part of the total alkalinity is 
due to sodium hydroxide, and what part is due to sodium 
carbonate, the total alkalinity, comprising both sodium 
carbonte and sodium hydroxide, is used in calculating the 
amount of sodium sulphate required for embrittlement 
prevention. This total alkalinity is determined, using 
methyl orange as the indicator, and the results calculated 
in terms of sodium carbonate. This is done in order that 
any error may be on the side of safety. Furthermore, 
laboratory investigation indicates that sodium carbonate 
may actually have the power of inhibiting embrittlement. 
Because of its progressive conversion, in the operating 
steam boiler, to the hydroxide, sodium carbonate must 
be regarded as at least to a large extent potentially 
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hydroxide. Accordingly, notwithstanding that laboratory 
investigation has indicated that sodium carbonate may 
have properties of inhibiting embrittlement, it is the part 
of wisdom to base the measure of the inhibiting chemical 
requirements upon the total alkalinity. 

Briefly, the conditions which result in embrittlement 
may be characterized as a combination of stress beyond 
the yield point and chemical attack of the metal. The 
chemical attack is favored by high concentrations of 
sodium hydroxide, and low concentrations of sodium 
sulphate in the boiler salines. 

It is an established fact that the area of greatest stress 
in a fabricated boiler drum is in the riveted area, and 
it is in this area that the cracking of the boiler steel re- 
sulting from embrittlement occurs. See Fig. 2. The 
action is brought about by combination of chemical at- 
tack and stress. This form of chemical attack follows 
grain boundaries. When the chemical action starts it 
is restricted to the outer surfaces but as chemical action 
proceeds along the grain boundaries, stresses are con- 
centrated at these points and as a result of the accelerated 
stresses the chemical attack penetrates into the metal 
and results ultimately in cracked metal. 

The solution of the problem of embrittlement is so 
relatively simple that with our enlightened knowledge on 
the subject, there is now little excuse for the continuation 
of such failures. The maintenance of a given concen- 
tration of sulphates in the presence of sodium carbonate 
or caustic soda in the concentrated boiler salines is all 
that is required to eliminate the potential possibility of 
this form of failure. The amount of sulphates required 
to inhibit embrittlement of the steel depends on the pres- 
sure at which the boilers are operated. ‘These ratios are 


as follows: 
Total Sodium Hydroxide 
and Carbonate Aikalin- 
Working Pressure of Sodium ity calculated to equiv- 


Boilers pound gauge Sulphate alent sodium carbonate 
1k 
0 to 150 1 to 1 
150 to 250 2 to 1 
250 and over 3 to 1 


**For cases where this ratio should be higher see Bulletin No. 
216 of the Engineering Experiment Station, University of Illi- 
nois entitled “Embrittlement in Boilers,” 1930—pages 76-77-78. 

The efficacy of this treatment has been clearly demon- 
strated by laboratory experiments and has been com- 
pletely confirmed by actual operation in practice. 

The material used for supplying the necessary sulphate 
radicle rests upon a number of conditions, and the choice 
of the treatment employed will depend on local condi- 
tions. Sodium sulphate is used more extensively than 
any other sulphate salt. Sulphuric acid and sodium bi- 
sulphate have been, employed to some extent. The use of 
sulphuric acid for correcting ratios involves carefully de- 
signed and operated feeding appliances and should only 
be used where technical supervision is available. Sulphuric 
acid has a specific value for this service since on an 
equivalent basis it has a higher portion of sulphates than 
sodium salts. 


Prevention of Corrosion in Boilers 


Boiler water corrosion may be greatly inhibited by 
complete deaeration of the feedwater supply and the 
maintenance of the hydrogen ion concentration at 9.0 
or higher. Where complete softening of the feedwater 
is effected the residual dissolved oxygen in the deaerated 
water should be maintained at less than 0.03 cc. per liter. 
In critical operation, even this small amount of dissolved 
oxygen may result in active corrosion and complete re- 
moval of the gas must be effected. See Fig. 3. To com- 
pletely deaerate feedwater requires the use of a deaerat- 
ing heater or well operated open heater and subsequent 


















































214 


The Influence of Dissolved Oxygen in Water on Corrosion of Iron and how Accelerated 


Corrosion results due fo the presence of Dissolved Oxygen in Boiler Feed Water 
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Fig. 3 


oxygen removal by de-oxygenating chemicals. Ferrous 
sulphite and ferrous hydroxide have been used for this 
purpose. 

In some instances corrosion in boilers occurs beneath 
boiler scale. Such action is particularly insidious since 
accelerated corrosion may occur in a relatively short time 
and be unobserved. Operators should: not assume that 
corrosion is absent when the tubes and drums are coated 
with scale. Such false confidence has resulted recently 
in two serious boiler failures. 


Water Supplies For Fire Protection 


Possibly there is no industry where adequate fire pro- 
tection is so necessary as that required for oil refineries. 
In addition to the use of fire foam and other protection 
measures, an abundant and adequate supply of water 
must be provided. Frequently, water for this service is 
from a contaminated supply and maintained as a separate 
distribution system. Such service is usually maintained 
under high pressure and careful attention is given to the 
distribution system and to the placing of fire plugs, 
sprinkling systems and other fire protection appliances. 
Unless extreme care is used in the operation of such sys- 
tems, there is a potential danger of cross-connecting pol- 
luted and non-polluted supplies, either for expediency or 
through carelessness. 

Some state health regulations prohibit any physical 
connection between contaminated and pure water sup- 
plies, while other states allow the connections of the two 
types of systems provided adequate construction pre- 
cautions are taken to assure complete segregation of the 
two waters. The matter of adequate control in this re- 
spect is of the greatest importance, since numerous epi- 
demics of typhoid fever and other intestinal diseases have 
occurred in recent years as a direct result of leaky valves 
installed on cross connection lines permitting direct con- 
tamination of the drinking water supply by polluted 
waters used for industrial purposes or for fire protec- 
tion. Wolman and Gorman’ in a comprehensive discus- 
sion of typhoid fever epidemics in the United States 
have made the following statement pertinent to the great 
potential danger of unprotected cross connections. This 
is given herewith verbatim: 

“Although the greatest number of outbreaks in the 
United States was due to drinking water from shallow 
wells, unprotected cross connections and inadequate con- 
trol over purification methods account for the largest 
numbers of cases of typhoid fever and dysentry, respec- 
tively. The public health importance of unprotected 
cross connections is further emphasized by the fact that 
this cause rated second in responsibility for total out- 


‘“The Significance of Waterborne Typhoid Fever Outbreaks,” 
1920-1930—by Abel Wolman and Arthur E. Gorman—Publishers, 
The Williams & Wilkins Company, Baltimore. 
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breaks and fourth for dysentry cases. From these figures 
the unprotected cross-connection may well be classed as 
the outstanding public health danger in water works 
operations.” 

Aside from the humanitarian aspect involved in the 
protection of workers in industries, the matter is of the 
greatest importance from the standpoint of sound busi- 
ness. Most employers or groups of employers responsi- 
ble for the health of their workers cannot afford to ignore 
the necessity for cautionary measures which will com- 
pletely eliminate the potential possibility of such calami- 
ties. 

The majority of states in recent years have passed 
health regulations prohibiting the use of any cross-con- 
nections between non-potable and potable water supplies, 
At times there are certain contingencies which require 
connection between two supplies of this kind and most 
of the regulations and ordinances are so written as to 
permit such construction provided proper precautions are 
taken to safe-guard the public health. If conditions are 
such as to make absolutely necessary, the connection of 
contaminated and un-contaminated supplies during fires, 
some ordinances permit joining of the two systems by a 
direct pipe connection but require the removal of this 
connection as soon as the emergency ceases. Other regu- 
lations permit cross connections where two gate-valves 
with indicator posts and two check-valves of special de- 
sign of the Factory Mutual Fire Insurance Company or 
equal are installed, and require further the installation 
and proper maintenance of emergency chlorinators for 
intensive sterilization of the water in the entire system. 
A double check valve installation is shown in Fig. 4. 
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It is not only essential that the management of an in- 
dustry supply safe water but that it shall be dispensed 
in a sanitary manner as well. It is customary to deliver 
water by means of drinking fountains established at 
yarious convenient stations throughout the works. Fre- 
quently, such appliances serve as focus of infection. A 
number of epidemics of septic sore throat, tonsilitis and 
other diseases have been traced directly to these so-called 
sanitary fountains. 

In an investigation of drinking fountain facilities at 
the University of Minnesota some years ago, it was 
found, out of seventy seven so-called sanitary fountains 
there were fifteen different types, most of these permit- 
ting transmission of infection from the mouth of one 
person to another using the fountains. Laboratory in- 
vestigations all demonstrated the inherent danger of the 
transmission of certain infectious diseases by vertical 
type bubbler fountains. Experiments at the University 
of Wisconsin, made about 15 years ago, showed that on 
one occasion forty-three out of seventy-seven fountains 
of this type were contaminated with streptococci and in 
a second investigation thirty-five out of fifty fountains 
were contaminated with this same disease producing 
organism. The primary reason for these studies was to 
determine the source of infection of an epidemic of 
tonsilitis which occurred at the University. Similar in- 
vestigations at the University of Minnesota showed that 
out of seventy-seven drinking fountains examined, 80 
per cent were infected with disease producing organisms. 

Although there has been much agitation from time 
to time in respect to the potential danger of poorly de- 
signed drinking fountains and the transmission of dis- 
ease, few industries have given any thought to the mat- 
ter. An extensive survey of various industries in 
reference to these facilities was made by the Women’s 
Bureau of the United States Department of Labor in 
1930 and 1931. The summary of the findings issued by 
the bureau is enlightening and is given herewith as an 
indication of existing conditions in a large group of in- 
dustries : 

“Tests of the sanitation of drinking fountains show 
that all vertical jet fountains retain disease germs placed 
on them and that many angle jet ones can be contaminated 
by improper use. The American Public Health Associa- 
tion’s standards for the design and construction of 
drinking fountains list the features which are essential 
for their sanitation. Most of the fountains in use at 
present do not meet these requirements. Moreover, the 
State laws and regulations on this matter do little more 
than prohibit the use of the common drinking cup. No 
State law requires that angle jet fountains be used. The 
Health Department of thirteen States and the Labor De- 
partment of four recommend the installation of angle jet 
fountains. Because of their importance to health, the 
Women’s Bureau recommends that only the most sanitary 
drinking facilities be used and suggests that the standards 
of the American Public Health Association be required 
in the fountains installed in all places of employment.” 

The specifications referred to in the above report are 
as follows: 

“STANDARD SPECIFICATIONS FOR SANITARY 

DRINKING FOUNTAINS” 

1. The fountain should be constructed of impervious ma- 
terial, such as vitreous china, porcelain, enameled cast iron, 
other metals, or stoneware. 

2. The jet of the fountains should issue from a nozzle of 
nonoxidizing, impervious material set at an angle from the 
vertical, and at an elevation above the edge of the bowl, so that 
the end of the nozzle will not be flooded in case a drain from 
the bowl of the fountain becomes clogged. 

3. The end of the nozzle should be protected by nonoxidiz- 
ing guards to prevent the mouth or nose of persons using the 
fountain from coming into contact with the nozzle. 
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2American Public Health Journal and the Nation’s Health. 
Vol. 29, No. 11, November, 1929, pp. 1224-25. Essential Features 
in the Design of Sanitary Drinking Fountains. Report of the 
Committee on Plumbing, American Public Health Association. 


4. The inclined jet of water issuing from the nozzle should 
not touch the guard, thereby causing splattering. 

5. The bowl of the fountain should be so designed and pro- 
portioned as to be free from corners which would be difficult 
to clean or which would collect dirt. 

6. The bowl should be so proportioned as to prevent unneces- 
sary splashing at a point where the jet falls into the bowl. Self- 
cleansing auto-splash rims are recommended. 

7. The drain from the fountain should be connected to a 
separate waste pipe. 

8. The water supply pipe should be provided with an adjusta- 
ble valve fitted with a loose key or an automatic valve permit- 
ting the regulation of the rate of flow of water to the fountain 
so that the valve manipulated by the users of the fountain will 
merely turn the water on or off. 

9. The control valve should be operated preferably by knee 
or foot action to avoid possible hand contamination. 

10. The height of the fountain at the drinking level should 
be such as to be most convenient to persons utilizing the foun- 
tain. The provision of several step-like elevations to the floor at 
fountains will permit children of various ages utilizing the foun- 
tain. Elevations may be difficult to provide, however, at foun- 
tains recessed in walls. 

11. The rate of flow and the pressure should be such that 
the water will not splash over the bowl. It should be at a rate 
of not less than one-half gallon per minute and at nozzle pres- 
sure not exceeding 5 pounds per square inch. 

12. The waste opening and pipe should be of sufficient size 
to carry off the water promptly. The opening should be pro- 
vided with a strainer. 

Few manufacturers realize the potential hazard of 
infectious diseases which may occur at any time by fail- 
ure to provide safe appliances. 


v 
Typhoid Carriers 


An interesting study of typhoid carriers in Lorain 
County, Ohio, was made recently by Dr. Henry R. 
O’Brien, Health Commissioner of the general health dis- 
trict. The notes following on this study are taken 
from the Ohio Health News of May 15: 


Dr. O’Brien points out that prior to 1926 no record 
of a carrier was to be found in the county. That year’s 
epidemic, in the village of Wellington, caused 154 cases 
through the use of raw milk and had its origin through 
a carrier of 20 years’ standing. Six carriers, five women 
and one man, were found among the Wellington con- 
valescents. Two of the women carried the organisms 
only about six months, and the man about two years. 
The other three women were positive at a recent date. 


In 1930 a woman of 65 years was found to be a car- 
rier. Her three-year-old grandson, ill with typhoid at 
the time, was the last of several members of the fam- 
ily who suffered with the disease since the grandmother 
had it in 1919. 

Although there was no record of a carrier in the 
county before 1926, other cases than the one just pre- 
ceding have been traced to carriers antedating that year. 
In the spring of 1891 a boy of 10 or 11 years had ty- 
phoid fever, but so common was the disease in his home 
town (a lake port whose water supply was pumped 
directly from the lake) that the experience was regarded 
as nothing unusual. Forty years later—1931—when 
his daughter had typhoid fever, the doctor’s inquiry 
developed the fact that the father had typhoid when a 
boy and a laboratory investigation demonstrated that he 
harbored germs of the disease. The menace of this 
specific carrier to the public is discernible in the fact 
that ever since boyhood he had been in the dairy busi- 
ness as producer, distributor or both. 

In 1921 a colored man in the district had typhoid 
and, serving as carrier, transmitted it to his two-year- 
old daughter just 10 years later. 
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CHICAGO’S OLD WATER TOWER IN MODERN SETTING. 
No Longer Used, But Preserved for Its Historic Interest and Beauty. 
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THE WATER TOWER AS IT WAS IN 1869. 
lhe Pride of Chicago These 64 Years, But Referred to by the Poet, Oscar Wilde, When Lecturing in Chicago, as “That Castellated 
Monstrosity.” Well, That Must Have Been the Day That John Bull and Chicago Severed Diplomatic Relations. 
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THE REGULATION OF CHLORINE APPLICATION 
IN SEWAGE ODOR CONTROL WORK 


Methylene Blue Test Reveals Minimum Effective Dosage 


By A. E. GRIFFIN 


Research Laboratory, 
Wallace & Tiernan Co., Inc. 


nomical deodorizing agents known for sewage. Its 

value depends upon the fact that it does not mask 
the odors of hydrogen sulphide and other compounds but 
actually destroys them. In addition to this action the 
sulphide producing bacteria are also killed so that the 
production of odors is eliminated for some time subse- 
quent to chlorination, depending upon the amount added 
and flow conditions through sewers or treatment works. 


§ HLORINE is one of the most powerful and eco- 


The problem in the control of sewage odors is not 
what to add but how much. Since the chlorine attacks 
first those oxidizable substances in solution, and there- 
after the bacteria and organic matter in suspension, it 
follows that the sulphide in solution is among the first 
elements to be attacked. It also follows that the whole 
of the chlorine demand will not have to be satisfied be- 
cause it is not necessary in this type of work to entirely 
sterilize the sewage. Likewise more chlorine should be 
added than necessary to barely neutralize the hydrogen 
sulphide because some of the reducing bacteria should 
be killed in order to prevent reformation of this odorous 
gas. Thus none of the ordinary chemical tests come 
very close to telling the amount of chlorine to be added. 
The sulphide measurement when applied alone usually 
leads to underdosing with attendant poor results and the 
chlorine demand test when used for control usually ends 
in overdosing with good results but consequent poor 
economy. 

Methylene blue becomes decolorized in the presence 
of hydrogen sulphide and reducing bacteria. Thus so 
long as the blue color persists in a sample containing 
methylene blue no odor can exist and this test makes a 
very neat indicator of the presence of sulphides in sew- 
age. Briefly, 0.5 cc. of a 0.10 per cent methylene blue 
solution is added to 250 cc. of sewage in a glass stop- 
pered bottle, care being taken that no air is left between 
the liquid and stopper. The bottle is then stored in the 
dark at room temperature of about 20° C. The progress 
of the color discharge is noted at intervals. If the blue 
color holds for four hours 


Practical Demonstrations 


The writer found the chlorine demand of the joint 
meeting trunk sewer which runs through a residential 
portion of Elizabeth, N. J., to vary from 10 to 20 parts 
per million. Considerable sewage entered the trunk line 
between the point of chlorine application and the point 
of discharge. There seemed no way to gauge the chlorine 
dose other than by observation of hydrogen sulphide or 
odors and dependence on the absence of complaints, until 
the idea of chlorinating to the point where methylene 
blue color lasted at least two hours at the outfall was 
hit upon. When this method was put into practice the 
chlorine dose was reduced to 8 p.p.m. and resulted in 
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complete absence of odors. 

graphically in Fig. 1. 
At Princeton, N. J., a new sewage plant consisting of 
settling basins, sprinkling filters and separate sludge di- 
gestion was placed in oper- 


The results are expressed 





no odors will appear within 
that period, provided the 
sewage passing through 
plant or sewer is not re- 
seeded within that time 
with sulphate splitting or- 
ganisms. Where there is a 
possibility of reseeding, as 
in a trunk sewer, chlorine 
should be added at the 
designated point until the 
methylene blue color holds 
for at least two hours at 


stroying hydrogen 


made colorless. 


the point of discharge or at 
some critical point down 


economy. 
the chlorine 


sewer below 





The author of this article, confronted with the 
problem of controlling odors along a large and 
long trunk sewer, has developed a technic of 
chlorine control for odor elimination which has 
the appeal of being extremely practical. 

There is no test more simple to perform than 
the well known methylene blue stability test. Sew- 
age partially chlorinated to prevent odors, by de- 
sulphide and checking its 
reproduction, will not become odorous as long as 
the methylene blue added to it is not reduced 
Application of the test at critical 
points along the sewer has been demonstrated to 
be a practical control procedure productive. of 


ation during the fall of 
1932. Provisions were 


made for prechlorination 
for odor control. Up until 
the end of January, 1933, 
the dose of chlorine was 
regulated to satisfy the en- 
tire chlorine demand. This 
practice resulted in traces 
of chlorine almost continu- 
ally in the effluent from the 
settling basins. At the 
writer's sug gestion the 
chlorine was regulated dur- 
ing February by the methy- 
lene blue test. Chlorine 
was added in quantities suf- 
ficient to hold the color for 
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influent to the settling basins. This method of operation 
saved 50 per cent of the cost of the chlorine when com- 
pared with that used in the previous month, with the ad- 
vantage that nitrification in the filter beds increased. The 
suspended solids in the filter effluent dropped and the 
turbidity was reduced from the maximum of 90 to 30. 
The following table gives the comparative data: 


COMPARATIVE OPERATING DATA AT PRINCETON 
SEWAGE PLANT FOR JANUARY AND 
FEBRUARY, 1933 


January February 
OCT TE ee 40,067,000 40,765,000 
Pounds chlorine added (total).... 1,736 833 
Average dose of Cl (p.p.m.)...... 5.3 ot 
Av. residual Cl in effluent from 
RE lt ee. oe 48 
Av. residual Cl in effluent from 
ee ae eae P. M. .0 to trace ioe 
Chlorine demand, raw.......A.M. 2.5 4.7 
Chlorine demand, raw...... P. M. 75 10.5 
Chlorine demand, filtered....A. M. 2.0 3.4 
Chlorine demand, filtered....P. M. 3.0 5.0 
Methylene blue decolorized (influ- 
ent to tank after dechlorina- 
MRS occ ctaconsens (Hours) A. M. ee 10 
(Hours) P. M. plete 8 
Turbidity of final effluent........ 47 26 
Suspended solids in final effluent. . 16 9.6 


Summary 


1. Methylene blue is a satisfactory and practical in- 
dicator of the amount of chlorine to add to sewage for 
the control of odors. 


2. The chlorine demand of sewage does not have to 
be satisfied in odor control work. 


3. Constant over-chlorination will interfere with the 
proper functioning of trickling filters. 


4. Over-chlorination of sewage applied to trickling 
filters may be prevented by control with methylene blue. 


5. Odor control with chlorine is remarkably cheap 
when proper control is exercised. 


Remarks 


It must be admitted that this method is not absolutely 
accurate and that there can be many variations. It is, 
however, submitted in the belief that it is very useful and 
will greatly assist many operators in their odor control 
problems. Furthermore, when the test is used no at- 
tempt should be made to try to interpret it as a relative 
stability test. The persistance of the blue color is merely 
indicative that sufficient chlorine has been added to de- 
stroy sulphides present and check sulphide production 
for the period represented by the number of hours the 
blue color persists in the sample under observation. The 
test can be applied at any desired point down sewer, or 
through the treatment works, and the chlorine applica- 
tion regulated to insure the absence of substance reduc- 
ing methylene blue at the point of sampling. 


v 


No FREE Water AT MILWAUKEE.—The Water De- 
partment of Milwaukee, Wis., furnishes no free water 
to anyone. The rates, according to the 1932 report of 
the Common Council, are as follows: 


Public fire hydrants, each, per year...............--05- $ 10.00 
Public drinking troughs (large) each, per year........ 150.00 
Public drinking troughs (small), each, per year........ 75.00 
Public bubblers, each, per season (6 months).......... 50.00 
Street sprinkling and flushing, per 1,000 gal............. .08 
Public buildings, grounds and parks, per 1,000 gal....... 08 





Weather Cycles 
By HALBERT P. GILLETTE 
EVERAL thousand years ago the Egyptians built 
S the ‘‘Nileometer,” a well containing a gage on 
which the heights of the River Nile could be read. 
C. E. P. Brooks says that annual high and low water 
levels were probably recorded by them as far back as 
when the pyramids were being built. Those invaluable 
records have been lost, but starting 622 A. D. there is 
an unbroken record for 800 years, and a fragmentary 
record thereafter. The early parts of this record were 
kept by the Turks after their conquest of Egypt. 

Since the ancient Egyptians had charted the constel- 
lations and had learned how to predict eclipses, it is 
certain that they recorded the annual levels of the Nile 
for the purpose of forecasting its runoff through the 
discovery of one or more rainfall cycles. Otherwise 
there was no object in building the “Nileometer.” So 
the inference is plain that men have been trying for 
several thousand years to discover some mathematical 
order in Nature’s control of weather, comparable to her 
order in the movements of the moon and the planets. 

Joseph’s interpretation of Pharaoh’s dream perhaps in- 
dicates belief in a 14-year weather cycle. Curiously 
enough the next mention of a weather cycle, other than 
the annual cycle, is also one of 14 years. It was re- 
cently found that an associate of De Soto had recorded 
a great flood of the Mississippi River in March, 1543, 
and that the Indians had said that such floods occurred 
every 14 years. 

The writer has found a 14-year cycle both in the an- 
nual ring thickness of the California sequoias and in 
the annual clay laminae, or varves, deposited in ancient 
glacial lakes. He has found that this 14-year cycle in- 
verts its phase every 210 years. There is a 210-year 
rainfall cycle, and near its peaks the 14-year cycle at- 
tains its greatest amplitude, whereas it fades into insig- 
nificance near the times when phase inversion occurs. 
A peak of the 210-year cycle was due in 1543, or at the 
time of the great Mississippi flood witnessed by De Soto. 
The next peak of the 210-year cycle is due in 1963. 
Hence a peak of the 14-year rain cycle is due in 1935. 
However, there are a score or more of important rain 
cycles, and their combined effects often displace the 
peak of an expected cycle by a year or so. Based on 
certain rainfall records, a 14-year peak may occur in 
1934. 

The third earliest mention of a long weather cycle is 
that made by Sir Francis Bacon, who speaks of evidence 
of a 35-year cycle. A cycle of about that length is said 
to have been long known in the Island of Ceylon. By 
aid of the sequoia rings and the clay varves, the writer 
has found the mean length of this cycle to be exactly 36 
years. Its last peak was due in 1916. This cycle is the 
phase inversion period of the 2-year cycle. For 18 years 
before and after 1916, the odd years have tended to be 
the wet years; but starting in 1934 the even years will 
tend to be the wetter years in California and in those 
regions that have the same phase as that of California. 
Many regions have exactly opposite phases; and in all 
regions having rainfall throughout the year, the winter 
phase is opposite to the summer phase of each cycle, 
both as to temperature and rainfall. 

Regional oppositions of phase and periodic inversions 
of phase have been the greatest stumbling blocks in the 
search for weather cycles. Not until after four years 
of almost continuous investigation did the writer find 
periodic phase inversions of rainfall cycles, and only 
within the last few weeks did he find opposition of 
phase between winter and summer, also between spring 
and fall, as to each rainfall cycle. 


















A Section Dealing with Their Design, Construction and Operation 


Conducted by JOHN R. BAYLIS, Associate Editor 
Physical Chemist, Bureau of Engineering, Chicago, III. 


THE EVALUATION OF ACTIVATED CARBON 


SERIOUS problem confronting water purification 
A chemists at the present time is developing suitable 

tests for activated carbon. It is not often that 
a material becomes almost indispensable in water treat- 
ment in so short a time as has been the case for activated 
carbon. The use of powdered activated carbon in public 
water supplies was started in 1930, and the number of 
water works now using carbon is quite large. It has 
become a suitable treatment for practically all kinds of 
objectionable tastes and odors, and this should insure 
much more extensive use of the material in the future. 

Another reason for the popularity of carbon in addi- 
tion to its effectiveness is that the water treatment oper- 
ators know there is some amount of the material which 
vill remove the taste or odor and that there is no danger 
of applying an overdose. With other treatments there 
is no such assurance. It is not until after these other 
treatments have been tried on the water for the particu- 
lar taste or odor that we can be assured of the results. 
Not only this, but the tastes and odors change so often and 
vary so widely that with the use of treatment other than 
carbon the operator is constantly in fear that satisfac- 
tory results will not be produced. Being the only known 
substance which will remove certain tastes and odors, 
and being a substance which will remove practically all 
types of tastes and odors, carbon becomes almost an 
essential in water treatment. 

New Carbon Manufacturing Companies Have Been 
Organized.—It is natural to expect that considerable use 
of carbon in the water works field would inspire com- 
panies to be organized for the production of this mate- 
rial, and this is what is happening. 

3y the end of 1932 they were bidding quite actively 
for business. Most municipalities, for purchases over 
$500, are required to advertise for bids, and usually they 
receive competitive prices for smaller purchases where 
more than one company handles the product. Now that 
several companies are submitting prices when bids are 
asked by the municipalities, it has become essential for 
the qualities of the material to be specified. 

Some Means of Evaluating Carbon Is Essential— 
Specifications must state how the carbon is to be evalu- 
ated, otherwise the purchaser has no assurance that it 
will be the best for the price paid. The importance of 
this has become more urgent due to some of the carbons 
being offered having fairly low adsorptive capacity. The 
low adsorptive carbons are cheaper to manufacture, and 
usually are offered at a lower price than that of the 
highly active materials. This leaves the purchaser in 
the position of not knowing which’ material to select. 

In the September, 1932, issue of WATER WorKS AND 
SEWERAGE, the writer suggested specifications for pow- 





dered carbon based upon the phenol adsorption of the 
carbon. Several cities have purchased carbon based upon 
the phenol adsorption, but specifications defining the 
adsorption requirements of carbon are not in general 
use at the present time. Instead of trying to use speci- 
fications for purchasing carbon, some of the water puri- 
fication chemists seem to be contented with criticizing 
any attempt to evaluate such materials. In the January 
issue of this magazine, Howard states: “J. R. Baylis 
endeavored to evaluate carbon by its ability to remove 
phenol from water. Unfortunately, this only furnishes 
information on this particular type of taste forming sub- 
stance, and the experience of the city of Saginaw, Mich., 
indicated the test to be of limited value.” In the March 
issue, Flentje states: “In the writer’s opinion it would 
be a mistake, at the present time, to set up some single 
arbitrary laboratory method and attempt to correlate field 
data with that alone.” It is believed that Howard mis- 
interpreted the situation at Saginaw, and that Flentje 
relied upon inconclusive evidence. 

There is every reason to believe that the phenol test 
gives good evaluation of carbons for the removal of 
tastes and odors from water, and this applies to Saginaw 
as well as to all other cities. Comparative tests of sev- 
eral grades of carbon on the Saginaw water will be given 
in this article. The writer has considerable evidence 
based upon carefully conducted tests that the phenol test 
does give a good evaluation of carbons for removing 
tastes and odors from water, and he is not aware of 
evidence to the contrary which is based upon properly 
conducted tests. The phenol test requires considerable 
time, and the work must be done accurately, but it re- 
quires nothing especially difficult for the water chemist. 
The portions of water treated with varying amounts of 
carbon must be stirred, filtered, portions of the samples 
distilled, certain reagents added to the distillates, and the 
color developed compared with the color of standards 
containing known quantities of phenol. There is noth- 
ing unusual or difficult about such procedures. 

The writer recently attended the meeting of the Amer- 
ican Chemical Society in Washington, D. C. Methods 
of testing carbon were discussed in several papers pre- 
sented before the Water, Sewage and Sanitation Divi- 
sion. No one offered evidence that the phenol test was 
unreliable, but some stated that it was difficult to make. 
The idea of some of the water chemists seemed to be 
that chemical tests must be so simple that chemists are 
not needed to make the tests. Presumably when the 
chemists have finished developing tests so simple that 
they are no longer needed to make the tests they will 
take up some other line of work or move over the hill 
to the poor house. 
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Complicated tests are not advocated where simple 
tests will meet the needs, but if there is no simple test 
available and there is a test not very complicated it should 
not be rejected just because the test cannot be conducted 
within a few minutes by the average worker in water 
purification plants. The writer has asked some of those 
who oppose the suggested specifications how they would 
evaluate carbon. The reply has been that they do not 
have a test to offer. Perfection is not claimed for the 
suggested specifications, and improvements no doubt will 
be made. It is quite probable that some compound other 
than phenol will be substituted for the adsorption test 
when more data are available. There probably are a 
number of compounds which would be suitable, but either 
they cannot be determined accurately in very low quan- 
ities, or the procedure for conducting the test is just as 
complicated as the phenol test. The thing of greatest 
importance at the present time is to purchase carbon on 
the basis of its power to remove objectionable tastes and 
odors from water. Laboratory tests are satisfactory for 
evaluating carbons and are more accurate than plant 
tests when properly conducted. Carbon must eventually 
be purchased on the basis of laboratory tests. 

A Knowledge of Adsorption Is Essential to Under- 
stand the Characteristics of Carbon.—With the possible 
exception of chlorinous tastes and odors, the removal of 
substances producing objectionable tastes and odors from 
water with carbon is by adsorption of the substances on 
the surfaces of the carbon. To understand what takes 
place one must be familiar with the theories of adsorp- 
tion and also with the factors which influence adsorp- 
tion. There is nothing about the adsorption of phenol, 
or the adsorption of nearly all other substances from 
water by carbon which is contrary to well known ad- 
sorption rules. Some compounds are adsorbed to a much 
greater extent than others, yet this does not prevent 
comparing carbons on the basis of its adsorption of some 
definite compound. 


If a certain amount of phenol is adsorbed per gram 
of carbon, there may be some other compound in which 
only one-fourth as much is adsorbed as is the case for 
phenol. Another grade of carbon which adsorbs one- 
half as much phenol as the first carbon very likely will 
adsorb only one-fourth as much of the other compound 
as it adsorbed of phenol. In other words, the phenol 
adsorption ratio of the two carbons will be the same as 
the ratio of adsorption of the other compound. There 
may be slight deviations from this rule, but the deviations 
are not believed to be of any material consequence for 
the organic compounds usually causing tastes and odors 
in water. 

There is ample evidence in the chemical literature to 
show conclusively that the adsorption of phenol from 
solution by carbon is in accord with the theory of ad- 


‘sorption. The writer has made, or has had made numer- 


ous tests showing that the adsorption of phenol is in ac- 
cordance with what should be expected. Then why 
should it not be a good compound for testing activated 
carbon One advantage of phenol over many other com- 
pounds is that it can be determined in extremely minute 
quantities. If we knew the chemical structure of every 
compound in water responsible for tastes and odors, it 
does not seem probable that any other compound would 
be more suitable for testing carbon than phenol. Since 
we know practically none of these compounds, it is diffi- 
cult to understand why so many hesitate to evaluate 
carbon on the basis of some compound which we do 
know. The theory of adsorption is correct and can be 
substantiated by experiments on numerous compounds, 
and the physical chemists feel confident that the main 
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factors influencing adsorption are now fairly well under- 
stood. 

Experimental Data Are Available-——Several chemists 
have stated that they do not favor the phenol test be- 
cause the writer has not shown by actual experiments 
that it gives a good evaluation of carbon for removing 
objectionable tastes and odors from water. This com- 
pound would not have been selected without considerable 
evidence that it was suitable for testing carbon. It was 
not realized that it would be necessary to submit the 
actual experiments to convince others. It was thought 
just so long as it was shown that phenol adsorption was 
in accordance with the rules of adsorption this would be 
sufficient. Now that this is being given as a reason for 
doubting the reliability of the phenol test, some of the 
experimental data will be given. It would require en- 
tirely too much space to include in this article all the 
data which the writer has obtained experimentally. About 
15 tests similar to the one which is given have been con- 
ducted. Certainly this is enough to include a variety 
of taste and odor producing compounds. Before giving 
the experimental data it is believed advisable to stress 
the importance of more research work on carbon and 
state how it is believed that this can best be brought 
about. 


Much Research On Carbon Is Needed.—Even though 
there are now several highly active carbons on the mar- 
ket, it is believed that these materials can be made still 
more active. To do this will require much more re- 
search on carbon, and the expense of this research will 
fall largely upon those manufacturing carbon, for most 
improvement will be made in the manufacture and not 
in the applic:tion of the material to the water. There, 
of course, is need for much work on the part of the 
water works in the most economical use of the material. 
The writer is of the opinion that it would be better to 
have a few large companies manufacturing activated 
carbon than to have a number of small companies 
struggling for business. The large companies will main- 
tain research organizations if there is sufficient business 
to justify such organizations, but there is no inducement 
to invest a large sum in research and then have to com- 
pete with smaller companies which expect to make no 
such investment. It is not known how the field can be 
limited to the large companies, but it is believed that 
the immediate use of specifications requiring high grades 
of material will discourage some from entering the field. 

It is believed that far more will be gained by having 
a few large companies constantly striving to improve 
their products than to have a number of small companies 
trying to sell their products regardless of quality. The 
writer would prefer to see considerable sums being spent 
on research at the present time than the same amount 
being spent on high-pressure salesmanship, in which 
every time the water works purchases carbon they will 
have to listen to the merits of the particular brand the 
salesman is handling and the demerits of the other 
brands. One prospective purchaser recently said he had 
listened to so much of the demerits of the other com- 
panies’ products from all of the salesmen that he had 
come to the conclusion that none of the carbons were 
any good. 


Carbons Are 20 Per Cent More Adsorptive Than in 
1931.—As an illustration of the benefit of research in 
carbon manufacture, the materials now being sold by the 
leading manufacturers of activated carbon are fully 20 
per cent more adsorptive than the materials sold in 1931. 
When the writer in 1932 suggested specifications for 
powdered carbon based upon phenol adsorption, the av- 
erage of the best grades of carbon then being offered 
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required 35 parts per million of the carbon to reduce 
the phenol in solution from 0.10 to 0.01 p.p.m. Now it 
requires only 27 to 28 parts per million to give the same 
phenol reduction. At the same time there has been a 
reduction in the price of the material, which of course 
might be attributed largely to market conditions. The 
increase in adsorption, however, has not been accom- 
panied by an increase in the price. When methods of 
evaluating carbon were suggested the leading manufac- 
turers began to try out the test and to see if improve- 
ments could be made in their products with the results 
which have been stated. Already these companies have 
invested much in research, and are willing to invest a 
great deal more if they are not subjected to unjust com- 
petition. The water works are profiting to the extent 
of having 20 per cent more adsorptive materials, and we 
may expect still more improvement in the quality of 
carbon if proper inducement for more research is given 
by the water works. 

Comparison of Carbons on the Basis of 


Their Phenol Adsorption 


It has been stated that the writer proposed the phenol 
test as a means of evaluating carbons after a number of 
experiments showed that it gave a very good indication 
of the suitability of the carbon for removing tastes and 
odors from water. As the water works are more con- 
cerned in the evaluation of powdered carbon at the pres- 
ent time than the granular materials, only the procedure 
for conducting laboratory tests on powdered carbon will 
be given. 

Procedure for Testing Powdered Carbon.—This ap- 
plies to materials which are added to the water in the 
form of a very fine powder and are later filtered out. 

Varying amounts of the powdered carbon are added to 
two-liter portions of water containing 0.10 p.p.m. of 
phenol. At least one portion of the carbon should re- 
duce the phenol to less than 0.01 p.p.m., and there should 
be two or more tests in which the phenol remaining in 
solution is greater than 0.01 p.p.m. If 30 to 40 p.p.m. 
of the carbon are required to reduce the phenol to 0.01 
p.p.m.; 0, 10, 20, 30, 40 and 50 p.p.m. of carbon give 
points that will produce a very good curve. Stir the 
mixtures for two hours, and filter enough of the sample 
for a phenol test through filter paper. Test for residual 
phenol. (There is some doubt about two hours stirring 
being the most suitable stirring period. Some are of the 
opinion that a shorter period followed by a period of 
standing would be more typical of plant conditions. ) 

Plot the results of the phenol tests on co-ordinate 
paper, using parts per million of residual phenol for one 
axis and parts per million of carbon for the other axis. 
Draw a curved line to pass through most of the points. 
The parts per million of carbon required to reduce the 
phenol from 0.10 to 0.01 p.p.m. is called the “phenol 
value.” It is found where the curve crosses the line of 
0.01 p.p.m. of phenol remaining in solution. Logarithmic 
paper may be used and may be preferred by many. 


Procedure for Conducting Comparison Tests 


on Odor Removal with Carbon 


When several carbons are to be compared, usually the 
phenol values are determined, and the carbons used in 
proportion to their phenol values. It is not necessary 
to use the carbon in proportion of their phenol values, 
but if the phenol test gives a true evaluation of the car- 
bons the materials should give equal taste and odor re- 
duction when used in this proportion. By conducting a 
series of tests at the same time when using quantities 
of the carbon which will give equal phenol reduction, 
it is possible to compare the odor which remains in the 
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portions of water after the test more accurately than if 
ach solution contained a different intensity of odor. Ip 
this manner slight variations in the intensity of the odor 
can be detected ; whereas if the tests are made at different 
times, or the carbons are not used in proportion to their 
phenol values, slight differences in the intensity of the 
odor cannot be evaluated properly. This, however, 
should not affect the threshold number determined by 
dilution with odor-free water. The procedure for con- 
ducting the test is as follows: 

The desired amounts of the carbons are added to por- 
tions of the water upon which the tests are to be made, 
the mixtures are stirred for one hour, and then filtered 
through plugs of absorbent cotton packed in the bottom 
of glass funnels. The cotton plugs are first washed thor- 
oughly with odor-free water, then about 200 cc. each of 
the solutions containing the carbons are filtered through 
the cotton plugs and discarded. It is difficult to wash 
filter paper thorough enough to prevent it imparting a 
slight odor to the water, but well washed cotton usually 
does not impart any odor. About 500 to 800 cc. of each 
of the samples should be filtered for testing purposes. 
This is usually sufficient for making all of the dilution 
tests required to find the threshold point. 

Five hundred cc. flasks are used, and the amount of 
solution added to each flask is 250 cc. This makes the 
flasks nearly one-half full of water. Tests are first 
made on each of the portions of filtrate without dilution, 
then other tests are made on 125 cc. each of the filtrates 
and 125 ce. of odor-free water for 1-1 dilutions, 83% 
ce. of the filtrates and 16624 cc. of odor-free water for 
the 1-2 dilutions, and so on for the various dilutions. 
The cold odor tests are made on the solutions at 20 to 
25° C., then they are heated to approximately 70° C. 
for the hot odor tests. This is about the highest tem- 
perature which may be used without cooling the gases 
before inhaling. It is high enough for most odors, but 
there are a few cases where it is desirable to heat to a 
higher temperature. The procedure for making odor 
tests at higher temperatures was described by the writer 
in the December, 1932, issue of this magazine. It is 
evident the flasks must be covered or loosely stoppered 
while the solution is being heated to prevent escape of 
some of the odor. 

When ready for making the odor test, the flask is 
agitated violently for about 5 to 10 seconds so as to 
bring the air within the flask in very close contact with 
the water. The air within the flask is conveyed to the 
nostrils through a glass nose-piece about 7-inch inside 
diameter and about 7 inches long, made especially to fit 
the nose of the person making the test. The nose-piece 
also was described and illustrated in the December issue 
of this magazine. The nose-piece gives very much more 
sensitive detection of the odor than the procedure given 
in Standard Methods of Water Analysis. The odor-free 
water is prepared by passing clear filtered water through 
a deep bed of granular activated carbon at a fairly slow 
rate. : 

The threshold number is one more than the dilution 
at which the odor is just detectable. To illustrate, if no 
odor is detected when the water without dilution is 
tested, the threshold is recorded zero, but if odor is de- 
tected without dilution and is not detected upon dilution, 
it is recorded 1.0. Odor detected with a dilution of 1-1 
(a mixture containing 50 per cent of the filtrate and 50 
per cent of the odor-free water) but not detected with a 
higher dilution is recorded 2. If the threshold point is 
at a dilution of one to five-tenths (approximately 67 per 
cent of the filtrate and 33 per cent of the odor-free 
water) the threshold number is 1.5. Likewise, if the 
dilution is 1-60, the threshold number is 61. 
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It is very important to keep the nose-piece clean, and 
there will be less adsorption on the surface of the glass 
if it is kept submerged in water when not in use. Fre- 
quent washing with soap and water is helpful. A very 
good procedure for making the hot odor test is to have a 
500 cc. flask filled to approximately 250 cc. with odor 
free water. The water should be at approximately the 
same temperature as the sample to be tested. First shake 
the flask containing the odor-free water, and inhale the 
air through the nose-piece. Again shake and inhale from 
the odor-free flask. Sometimes a slight odor is noticed 
the first time the nose-piece is used after standing a short 
time. This is especially true for the hot odor. This 
may be due to adsorbed gases on the surface of the glass 
being driven off by the warm moist air. Almost in- 
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Fig. 1—Comparison of Carbons in Saginaw, Mich., Raw Water 





variably there is no odor the second time the warm air 
is drawn through the nose-piece. Proceed immediately 
to the sample to be tested. 

When the flasks are shaken thoroughly to mix the air 
and water, there is 250 to 300 cc. of air in the flask which 
has been brought in very close contact with the water. 
By inserting the end of the nose-piece nearly to the water 
the air taken into the nostrils receives practically no di- 
lution from the surrounding air. Where a number of 
odor tests are to be made it is better not to make the tests 
so rapidly as to cause odor fatigue. The sense of smell 
is quickly fatigued by some odors. Usually smelling the 
air from an odor-free flask between each test sensitizes 
the olfactory nerves. By exercising extreme care in 
making odor tests, accurate results may be obtained by 
the procedure outline. Odor tests made by the procedure 
outlined in Standard Methods of Water Analysis are 
so inaccurate they are almost of no value for compari- 
sons, and often lead to erroneous conclusions. This is 
largely why such widely varying opinions. are being 
formed in regards to the qualities of some of the grades 
of carbon, and in regards to methods of testing. 
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Comparison of Carbons on the Saginaw, Michigan, 
Raw Water——Since the Saginaw water has been men- 
tioned as one of the waters in which the phenol test is 
of limited value, a series of tests on this water will be 
given to show that the test does give results in propor- 
tion to the phenol test. Carbon 3 shows a slight devia- 
tion from that indicated by the phenol value, but the 
deviation is so slight it is of no significance. In prac- 
tically all other tests this carbon has shown no deviation 
from that indicated by the phenol value. The results of 
the tests are shown in Table I, and the threshold num- 
bers are plotted on Fig. 1. 

The amounts of carbon used for making the tests were 
varied in the ratio of the amounts required to reduce 
the phenol in solution from 0.10 to 0.01 p.p.m. One 
series of tests was run on the basis of 5.0 p.p.m. of a 
standard carbon requiring 35 p.p.m. of carbon to pro- 
duce the stated phenol reduction, and the other series was 
run on the basis of 10.0 p.p.m. The amounts of carbon 
required for equaling the 5.0 p.p.m. of standard carbon 
were determined by multiplying the phenol values by 5.0 
and dividing by 35, and the amounts for 10.0 p.p.m. 
were determined by multiplying the phenol values by 
10.0 and dividing by 35. The tests were made in ac- 
cordance with the procedure which has been given. 
TABLE I—COMPARISON OF CARBONS ON THE 

SAGINAW, MICHIGAN, WATER 
Phenol Values of the Carbons 
Carbon No. Phenol Value 


1 26.5 
2 37.0 
3 34.0 
4 41.5 
5 100.0+ 
6 32.5 
7 18.5 
8 34.0 
Threshold Number 
Odor Odor 
Carbon Cold Hot 
Used Dilution 20°C. | a Cold Hot 
0 2-se 4-se 
1-1 l-se 3-se 
1-2 l-e 3-se 
1-3 0 3-se 
No Carbon 1-4 0 3-se 
Used 1-5 3-se 
1-6 2-se 
1-8 2-se 
1-10 l-se 
1-15 l-se 
1-20 l-e 
1-25 0 3 21 
5.0 Parts Per Million of Standard Carbon 
0 l-s 3-s 
Carbon No. 1 1-1 1l-s 2-s 
(3.8p.p.m.) 1-2 0 2-s 
1-3 0 1-s 
1-4 1-s 
1-5 0 2 5 
0 1-s 3-s 
Carbon No.2 1-1 1-s 2-s 
(5.3 p.p.m.) 1-2 0 2-s 
1-3 0 1-s 
1-4 1-s 
1-5 0 Z 5 
0 1-s 3-s 
Carbon No.3 1-1 l-s 2-s 
(4.9p.p.m.) 1-2 0 2-s 
1-3 0 l-s 
1-4 l-s 
1-5 l-s 2 6 
1-6 0 
0 1-s 3-s 
Carbon No.4 1-1 1-s 2-s 
(5.9p.p.m.) 1-2 0 2-s 
1-3 1-s 
1-4 I-s 
1-5 0 2 5 












































Threshold Number 


Odor Odor 
Cold Hot 
Dilution 20°C. 70°C. Cold Hot 
0 1-s 3-s 
Carbon No.5 1-1 l-s 2-s 
(14.3 p.p.m.) 1-2 0 2-s 
1-3 0 l-s 
1-4 l-s 
1-5 0 Z 5 
0 l-s 3-s 
Carbon No.6- 1-1 1-s 2-s 
(4.6 p.p.m.) 1-2 0 2-s 
1-3 0 l-s 
1-4 1-s 
1-5 0 2 5 
0 l-s 3-s 
Carbon No.7 1-1 l-s 2-s 
(2.6p.p.m.) 1-2 0 2-s 
1-3 0 1-s 
1-4 l-s 
1-5 0 2 5 
0 l-s 3-s 
Carbon No.8 1-1 l-s 2-s 
(4.9 p.p.m.) 1-2 0 2-s 
1-3 0 l-s 
1-4 l-s 
1-5 0 2 5 
10.0 Parts Per Million of Standard Carbon 
0 0 2-s 
Carbon No. 1 1-1 0 Is 
(7.6p.p.m.) 1-2 0 0 2 
0 0 2-s 
Carbon No. 2 1-1 0 l-s 
(10.6 p.p.m.) 1-2 0 0 0 2 
0 -S 2-s 
Carbon No.3 1-1 0 2-s 
(9.7 p.p.m.) 1-2 0 l-s 
1-3 0 0 1 3 
0 0 2-s 
Carbon No. 4 1-1 0 l-s 
(11.8p.p.m.) 1-2 0 0 2 
0 1-s 2-s 
Carbon No.5 1-1 0 2-s 
(28.8 p.p.m.) 1-2 0 1-s 
1-3 0 1 3 
0 0 2-s 
Carbon No.6 1-1 0 l-s 
(9.3 p.p.m.) 1-2 0 0 2 
Carbon No.7 0 0 2-s 
(5.3p.p.m.) 1-1 0 0 0 1 
0 0 2-s 
Carbon No.8 1-1 0 l-s 
(9.7 p.p.m.) 1-2 0 0 2 
s Swamp 0 No odor 3 Distinct 
e Earthy 1 Very faint 4 Strong 


2 Faint 

Tests for Carbon Should Be Based Upon the Amount 
Required to Gwe a Definite Reduction of the Compound 
Used For the Test——Some have attempted to test car- 
bons by adding a definite amount of the carbon to a 
certain concentration of some compound such as phenol 
or iodine. The mixture is agitated for a definite time, 
the carbon filtered out, and the solution tested for the 
amount of the compound remaining in solution. This 
does not give a fair evaluation of the material. It tends 
to penalize the more adsorptive materials by showing a 
higher adsorption for the poorer materials than their 
power to remove objectionable substances from water. 
It has been stated that the writer suggested that the 
comparison be based upon the amount of carbon neces- 
sary to reduce the phenol in solution from 0.10 to 0.01 
p.p.m., a reduction of 90 per cent. Some other per- 
centage reduction might be just as good, but it is essen- 
tial that the carbons be compared on the basis of the 
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amount of the carbon required to give equal reduction of 
some certain compound and not on percentage reductions 
procured from definite amounts of carbon. 

The Iodine Test Will Not Be Discussed—The writer 
is aware that the iodine test has possibilities of being 
suitable for testing carbon, but so far no one has devel- 
oped an iodine test which gives accurate evaluation of 
the carbons. It may be used for an approximate test, 
and additional work may show it to be accurate enough 
for practical uses, but the writer does not believe it can 
be made as accurate as the phenol test. If the iodine 
test is used, it should be used in a manner similar to that 
suggested for the phenol test; that is, the results should 
be based upon the amount of carbon required to give a 
definite iodine reduction. 


v 
Association Meetings Scheduled 


June 9-10—New York Sewage Works Association. Hotel 
Powers, Rochester, N. Y. Secretary, A. S. Bedell, care 
State Dept. of Health, Albany, N. Y. 

June 12-16—53rd Annual Convention of the American Water 
Works Association. Hotel Sherman, Chicago, Ill. Sec- 
retary, B. C. Little, 29 West 39th Street, New York, N. Y. 

June 21-22—Illinois Association of Sanitation Districts. 
Galesburg, Ill. Secretary, G. H. Radebaugh, Megr., Ur- 
bana Sanitation District, Urbana, III. 

June 26-30—American Society of Testing Materials. Chicago, 
Ill. Secretary, C. L. Warwick, 1315 Spruce Street, Phil- 
adelphia, Pa. 

June 27-30—American Society Civil Engineers. Chicago, 
Ill. Secretary, George T. Seabury, 33 West 39th Street, 
New York City, N. Y. 

*June — — —Virginia Water and Sewage Works Associa- 
tion. Newport News, Va. Secretary, H. W. Snidow, 
care State Dept. of Health, Richmond, Va. 

Sept.—Central States Section American Water Works 
Association. Hotel Pantlind, Grand Rapids, Mich. Sec- 
retary, B. J. Lechmer, City Water Commission, Erie, Pa. 
(Date not announced.) 
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At the Close of the Last Meeting of the Committee on Publication 
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ORGANIC IRON AND COLOR REMOVAL 
FACILITATED BY USE OF PPRMANGANATE 


By THOMAS R. McCREA* 
Rahway, N. J. 


the banks of the Pasquotank river, in Pasquotank 

County, which is in a section known historically 
as the Albemarle. It has a population of twelve thou- 
sand, the larger part of which are dependent on agri- 
culture. There are also some industrial plants which 
contribute to its economical welfare, these being three 
hosiery mills, one cotton mill, cotton seed oil mill, lumber 
plants and the like. In years past it was a city of some 
export trade before the larger power driven vessels com- 
manded the shipping. The sailing vessels filled their 
tanks with the dark colored water from the adjacent 
streams because of its favorable keeping qualities. 

The swamplands have always afforded the only source 
of drinking water, except for private rain water cis- 
terns, shallow wells and pitcher pumps. As the city and 
its industries grew, the demand for a municipal water 
system became paramount. In 1927 the city built a 
modern $235,000 filter plant, having a capacity of two 
million gallons per day, that supplanted an old antiquated 
plant that had been built some years before. 


Tithe city of Elizabeth City, N. C., is located on 


From the time this new plant was built, until May, 
1930, the water from the Dismal Swamp lands was rela- 
tively low in color, varying from 150 to 550 parts per 
million. In 1929 when the writer assumed charge of 
the filter plant, the double coagulation process was being 
used. This process makes use of chlorinated-copperas 
(ferrous sulphate oxidized with chlorine) applied at the 
influent end of the mixing chamber, followed later by a 
dose of alum and lime, or aluminate of soda applied at 
the half way point of the mixing chamber. The primary 
coagulation was produced at a pH of 4.2 to 4.7 and the 
secondary coagulation at a pH of 5.5 to 5.8. The com- 
bination was capable of effecting a color reduction from 
a maximum of 550 parts per million in the raw water 
to about 10 parts per million in the finished water. The 
process afforded a decided advantage over any other, or 
the use of any other group of coagulants that had been 
studied up to that time. 

The foregoing method of treatment, however, had 
some shortcomings when used in coagulating water which 
we consider as being in the lower color ranges. At times 
the filter effluent contained a residual color of about 10 
parts per million, which was intensified about four times 
following alkali addition to the filtered water to raise 
the pH value. This residual color, increasing with in- 
creased alkali addition, was found to be the alpha group 
of soluble humins derived from swamps. These com- 
pounds possessed the property of causing a precipitate 
of a reddish brown coating on metallic iron whenever 
it was brought in contact with it—in water mains for 
example. 

Further, the practical absence of turbidity in the raw 
water caused the floc to settle so slowly that the plant 
could operate only to a maximum of 75 per cent of its 
capacity. Then again the settled floc in the coagulation 
basins had a tendency to disintegrate suddenly after 
standing from 7 to 21 days, giving up with intensity the 
color previously precipitated, which necessitated immedi- 
ate dumping of the coagulation basins. Apparently the 





*Formerly chemist in charge, filtration plant, Elizabeth City, N. C. 


floc was not “fixed,” that is to say it was not sufficiently 
oxidized to render it stable. 


Difficulties Created by High Color 


The chief short coming of the chlorinated-copperas, 
alum and lime treatment made itself evident when the 
extreme drouth of 1930 caused the raw water to show 
a color content much above the previous 150 to 550 parts 
per million. This extreme dry weather and high sum- 
mer temperature resulted in a marked concentration of 
organic products as well as color which ran as high as 
900 parts per million. So acute was this drouth that 
the Pasquotank river and Knobbs creek, the source of 
supply, ceased to flow and remained in a stagnant con- 
dition for many weeks. 

Along with this highly colored water there appeared 
soluble organic bound ferric iron which proved not to 
be susceptible to removal by the coagulants and there- 
fore passed through the filter plant undiminished. It 
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Fig. 1—Experiments Employing Permanganate. Curves Show- 
ing Effect of pH on Residual Iron, Color and Alum wm ‘the 
Filtered Water at Elizabeth City, N. C. 





was shown also that this complex iron was of the alpha 
humins classification, as was true of the residual color 
remaining in the effluent. 

Technical literature, generally, states that iron found 
in water of relatively high organic content is in com- 
bination with humic acid. This iron, however, was 
shown to be other than humic acid bound, for if it were 
so bound it would hydrolyze to produce hydrous ferric 
oxides within the range pH 4.2 to 6.2 wherein humic 
acid itself precipitates even though iron be bound to it. 


Laboratory Studies 


During a period of many months a series of laboratory 
investigations were carried on, centering on the utiliza- 
tion of potassium permanganate to arrest and coagulate 
the alpha humins group. These studies were made on 
the lower color range before the organic bound iron 
made itself evident in the highly colored water that ac- 
companied the drouth. The analysis of the raw water 
studied in the laboratory indicated the following char- 
acteristics. 























































I sicudnvedscheelsayees 18.0 p.p.m 
Se Wie eg ale Ce inkn pee cones 2.0 p.p.m 
DP NUNES «sik cb vetshcawee 30.0 p.p.m 
EE 65.604 ves CoS cinsuanwe 8.0 p.p.m. 
SE MONE esdc hese es kak ies 20.0 p.p.m. 
NE Ee hiacite bo nina antes aoa 300.0 p.p.m. 


The accompanying graph (Fig. 1) deals with this 
water of low color and consequently the results are 
slightly different from the more favorable results ob- 
tained during the actual plant operation when treating 
water in the color range from 550 to 900 parts per 
million. The filter plant erfluent was negative in iron 
content and in residual manganese. The alum content 
of the filter effluent was negative in the laboratory ex- 
periments and showed but slightly more than a trace 
in the plant effluent. 

In the laboratory it was found that the minimum dose 
of potassium permanganate required to effectively treat 
this water was 0.25 grains per gallon. This quantity 
was sufficient to attack the alpha humins group, though 
it did not come near satisfying the potassium perman- 
ganate demand exhibited by the water. The experi- 
mental dose in the laboratory was: Lime 20 parts per 
million, chlorinated-copperas three grains per gallon, and 
alum two grains per gallon. The potassium perman- 
ganate was applied to the raw water immediately follow- 
ing the line. The chlorinated-copperas and alum fol- 
lowed in succession. 


Plant Scale Treatment 


The plant scale operation was planned and executed 
as follows: A cylindrical steel tank, three and one-half 
feet in diameter and of an equal depth was set up on 
top of the influent end of the mixing chamber at a point 
indicated by (A) in the photograph showing the rear 
view of the plant. A fairly concentrated solution of 
potassium permanganate was made up in the tank, and a 
known volume of the permanganate solution was deliv- 
ered through a petcock so as to effect a dosage of 0.25 
grains per gallon. Lime immediately preceded the potas- 
sium permanganate in order to produce the required pH 
value 8.8 to 9.8 wherein the permanganate efficiently 
precipitates and arrests the alpha humins group. Fortu- 
nately the laboratory studies were completed and the 
plant apparatus set up for operation on the morning that 
we were confronted with a raw water of extremely high 
color content with organic bound iron present to the 
extent of 5 parts per million. The results were success- 
ful and no color or iron passed through the plant. 

The above mentioned pH of 8.8 to 9.8 was used only 
for the purpose of arresting the alpha humins group, 
and later at the mid point of the mixing chamber chlori- 
nated-copperas and alum were applied, resulting in a pH 
of 5.8. However, after the water passed the filters, 
secondary lime or caustic soda could be applied to bring 
the water to a pH of 6.8 to 7.4 without return of color. 


Advantages Gained 


By the use of potassium permanganate as the primary 
treatment in the high pH range, many difficulties of plant 
operation and many disadvantages in control of filter 
effluent were overcome. Important among them was the 
fact that there was no return of color when the sec- 
ondary alkali dosage was applied. There was produced 
a comparatively rapid settling flocculent precipitate which 
permitted the plant to operate efficiently at 90 to 100 
per cent of its capacity. 

With this treatment the coagulated material in the set- 
tling basins showed little or no tendency to disintegrate 
or peptize. At times when the raw water possessed a 
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color of 600 p.p.m. the settling basins were clear enough 
for the settled floc to be seen through a depth of 12 to 
15 feet. The agglomerated floc was apparently “fixed” 
or properly oxidized and the water was delivered to the 
filters containing a negligible quantity of iron and color 
and no manganese. 











Rear View Filtering Plant, Elizabeth City, N. C. Mixing Basin 
on Right Side of Coagulation Basin. 


Discussion and Conclusions 


In technical literature we find that the use of potas- 
sium permanganate for elimination of iron from water 
is recommended in those cases in which the iron is bound 
to organic substances with which it forms a stable com- 
pound which is not susceptible to hydrolysis. Hydrous 
ferric-oxide which under certain circumstances flocculates 
easily is therefore not formed in these solutions during 
aeration and the iron remains in the finished water, 
bound to the colloidal color. In this case potassium 
permanganate causes a decomposition of the ferric com- 
pound by oxidation of the organic “rest” so that the 
iron gets an opportunity to precipitate as the hydrous 
ferric oxide. 

Water from the Great Dismal Swamp area of Pas- 
quotank County, North Carolina, containing the highest 
color ever recorded in natural water, was successfully 
treated with potassium permanganate in small doses, sup- 
plementing the chlorinated-copperas treatment. Such 
treatment destroys color and organic bound iron, which 
results are not accomplished with any other group of 
coagulants. It is economical and practical. 

This treatment will arrest color even in its highest 
ranges and will likewise arrest high concentrations of 
naturally occurring organic bound iron. 

Potassium permanganate is most effective and less 
liable to produce a taste in the finished water if applied 
in the higher pH ranges—i. e., 8.8 to 9.8 wherein lies 
the iso-electric point of hydrated manganic-oxide 


[MnO(OH),]. 
v 
Birmingham’s New Sewage Treatment 


Plant in Operation 


The new 12 m.g.d. sewage treatment plant recently 
completed as a part of the Ensley project in Birming- 
ham, Ala., has been placed in operation and the plant 
of the Bessemer project (16 m.g.d.) is nearing comple- 
tion. The treatment at the latter plant will for the pres- 
ent consist of fine mechanical screening and chlorination. 
The Ensley plant consists of screening, grit, removal, 
sedimentation and separate sludge digestion. 

H. H. Hendon, Sanitary Engineer of Jefferson County, 
has had charge of design and construction of the Bir- 
mingham sewerage improvements. Fuller and McClin- 
tock, Engineers, served as Consultants on both projects. 
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“By Prompt and Vigorous Action” 


HE President of this United States has made un- 
believable strides since March fourth in setting ma- 
chinery going and to end the depression and remedy the 
unemployment situation in our country. In his latest 
move he has asked for prompt enactment of laws to 
govern industry, not alone in respect to increasing em- 
ployment and regulation of wages, but also to protect 
industry. Much to the point, has been his request of 
Congress that the law be framed “to prevent unfair 
competition and disastrous over-production” and thereby 
make possible an increase in wages in regulated indus- 
tries. As far as possible, it is proposed to regulate pro- 
duction, competition and wages through Trade Associa- 
tions which will draw up agreements and codes (under 
government guidance) to be adhered to by competitor 
member corporations and therefrom insure fair compe- 
tition without price fixing. Heretofore, Trade Associa- 
tions and the somewhat less commercial institutes, like 
most other cooperative producing and marketing bodies, 
have not always been successful. This, for the reason 
that non-cooperating corporations have enjoyed the 
benefits of the Association actions without being bound 
to the acceptance of the restrictions placed on member 
corporations and, in consequence, the President offers a 
remedy to prevent this difficulty in his plan for regulating 
employment and competition. To preclude possible ex- 
ploitation of the consumer he has at his command the, 
once useful, anti-trust laws to serve as a check-rein to 
possible price fixing and other unfair practices. 

3y such regulatory steps wasteful practices can be 
eliminated in the manufacture and marketing of basic 
commodities. The corrective measures proposed will 
benefit industry and thereby those employed by our in- 
dustrial establishments. The employed, who are also 
the nation’s consumers, along with the manufacturers 
constitute the taxpayers of the nation. The improved 
condition of each will lead to the payment of over-due 
taxes and thereby the ability of cities to go forward with 
necessary public works which the non-earning and low- 
earning taxpayer has forcefully objected to in recent 
years. 

The President realizing “the gravity of the emer- 
gency” and that several steps were requisite before 
industrial improvement, taken alone, would bring about 
a revival of public works betterments, and to speed up 
employment from both ends at once, made a second and 
more immediately productive suggestion to Congress on 
May 17th. In this, he urged that “provisions should be 
made to permit states, counties and municipalities to un- 
dertake useful public works” requiring the expenditure 
of approximately $3,300,000,000 to be distributed by loan 
and grant from the federal government through a newly 
organized Federal Emergency Relief Administration 
rather than the Reconstruction Finance Corporation 
which has proved so disappointing to those expecting 
much of it. 

These are the words of President Roosevelt which 
should make history: “We must, by prompt and vigorous 
action, override unnecessary obstructions which in the 
past have delayed the starting of public works pro- 
grams,” and he stresses the need for its accomplishment 
“by simple, direct procedure.” 

Probably before the type is set for this page the Na- 
tional Recovery Bill will have passed the Congress and 





have been signed by the President—making it immedi- 
ately operative. The main feature of that part of the 
new bill pertaining to water works and sewerage is that 
the project does not have to be entirely self supporting 
before a loan or grant can be secured through the Ad- 
ministrator of Relief or the President himself and in the 
language of the bill—( Sect. 203)—“upon such terms as 
the President shall prescribe, to make grants to states, 
municipalities or other public bodies for the construction, 
repair, or improvement of any such project, but no such 
grant shall be in excess of 30 per cent of the cost of 
labor and materials employed upon such projects.” 

It is now planned to ear-mark $1,500,000,000 of the 
$3,300,000,000 for loans to municipalities for water 
works and sewerage betterments and an additional $500,- 
000,000 is to be allocated to making direct grants, to 
serve as governmental aid in such projects, to the extent 
of 25 per cent of that borrowed. That is to say: a city 
receives an outright grant of $25 for every $75 borrowed 
for use on public works projects. Further than this, 
the President is now working on the problem of assist- 
ance to cities which are finding the procurement of ready 
cash and sales of its bonds difficult. With such assist- 
ance cities now unable to balance their budget will be 
able to do so and meet the requirements of the Act call- 
ing for a balanced municipal budget before loans and 
grants will be granted for public works construction. 

The governmental assistance is in no sense a dole or 
charity measure and therefore normal planning and con- 
struction procedure is to be anticipated. To lend im- 
petus to this nation-wide program, municipalities will 
find it also profitable to take advantage of the 25 per 
cent bonus which the law provides in the form of a 
grant and should not anticipate the difficulties previously 
encountered in procuring aid through the R. F. C. City 
authorities should be proud to go forward with the same 
“prompt and vigorous action” which is emanating from 
the White House and thus add force to the revival ot 


trade and employment. j ! & 


Te pi 
For the Benefit of All—Start at Once 
OMMUNITY cooperation with President Roosevelt 
and the present administration in Washington, in 
their courageous plan to put men back to work, will 
create throughout the nation structures for the benefit 
and use of all the people. None can be of greater use- 
fulness than new and additional water works and sewer- 
age. None can be more readily planned and placed under 
construction. None can be so easily made to pay its way 
in proportion to service rendered without adding to the 
present burdens upon real estate. 

Start at once to prepare your contract plans and speci- 
fications for all needed water supply and sewerage facil- 
ities and be ready to furnish needed employment this 
summer on their construction. Thereby you and your 
neighbors will be joining forces with other communities 
in the great offensive against the depression and will 
create, in the space of a few months, works of permanent 
character which will raise materially the present standard 
of living. In helping to restore normal trade you will 
also improve health, provide conveniences and safeguard 


property. Wh P we F, Sp ee 
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NEW EQUIPMENT AND MATERIALS A REVIEW 


On this and following pages are 
reviewed the more important devel- 
opments in New Equipment and Ma- 
terials which have appeared during 
1932 and 1933. Some of the mate- 
rial has been reprinted from past 
issues of WATER Works & SEWER- 
AGE for the purpose of having the 
items in this annual Water Works 
Convention issue.—Editor. 


Tret-O-Unit: 
The Jig-Saw Puzzle of 
Water Works Equipment 


It may be somewhat farfetched to com- 
pare %Proportioneers% Tret-O-Unit with 
the jig saw puzzle of present-day popularity 

















Tret-O-Unit 


and interest, but there is a decided parallel 
none the less. Both consist essentially of 
a few basic parts which placed in proper 
relationship with one another form the com- 
plete assembly. There are five basic parts 
of the Tret-O-Unit—no more, no less—viz: 
gear box assembly, oscillating valve, im- 
pulse motor, yoke and reagent end. These 
fitted together in various ways form several 
devices for proportioning chemical solutions 
te liquids or for the control of pumping 
operations. 

The assembly of gear box and oscillating 
valve with a flow responsive device at 
one location is capable of transmitting im- 
pulses to the impulse motor at a near or far 
removed point. The impulse motor in turn 
operating a solution pump delivers chem- 








Tret-O Rotor 


ical reagents to the liquid being treated in 
direct proportion to the rate of flow. 

Examination of the above illustration re- 
veals the many possible combinations which 
can be built up from the component parts 
of the Tret-O-Unit and hence its jig-saw 
puzzle characteristics and variety of appli- 
cations. The accompanying illustration 
shows the unit connected to the flow respon- 
sive Roto-Flo which can be placed in any 
pipe line conveying any nature of liquid. 
It is also adaptable to any ordinary meter. 

The Tret-O-Unit is adaptable to feeding 
the most corrosive of chemicals such as 
chlorine and ferric chloride and also in the 
accurate sampling of liquids in proportion 
to the volume of flow. It will start, vary 
and stop treatment automatically without 
the attention of an operator and possesses 
features which make it worthy of consid- 
eration in a variety of problems. 

For additional information, descriptive 
literature will be sent by %Proportion- 
eers%, Inc., 737 N. Michigan Blvd., Chi- 
cago, Ill. 


“Aloxite” Brand Air 
Diffusers for Sewage or 
Water Aeration 


The Carborundum Company of Niagara 
Falls, N. Y., have developed the “Aloxite 
3rand” diffuser plates and tubes. “Aloxite” 
is fused crystalline aluminum. It is stated 





“Aloxite” Brand Diffuser Plates and Tubes 


that Aloxite Brand diffusers will furnish 
the smallest size bubbles, combined with 
the lowest. pressure loss for any given 
capacity of any product on the market. 

Aloxite Brand plates or tubes can be 
obtained with permeability ratings ranging 
from 4.0 cu. ft. per minute to 60.0 cu. ft. 
per minute (dry test under 2-in. water 
pressure). Standard size plates are 12x12x 
l-in. and standard tubes are 24-in. long 
with a 3-in. internal diameter and 5-in. 
wall thickness. 

The Carborundum Company maintains a 
permanent research laboratory and a tech- 
nical and sanitary engineering staff which 
are at the service of consulting engineers, 
city engineers or others interested in aera- 
tion problems. 





Engineering Bulletin (No. 1) is worth 
writing for. Address The Carborundum 
Company, Niagara Falls, N. Y., attention 
Sanitary and Filtration Department. 


v 
Novel Solution Feed 
Equipment 

Phipps & Bird, Inc., of Richmond, Va., 
developed a new device for feeding solu- 
tions at a constant rate. 

The heart of the feeding device is a 
siphon mounted on a parallel motion hinge, 


= 

















Phipps & Bird Solution Feed 


the free end of which is carried on a float 
operating in the rectangular tank from 
which the solution is fed. The solution 
flows from the main supply tanks to the 
rectangular feeding tank under the control 
of a float valve, which throttles the inflow 
of solution to the rate at which the siphon 
is feeding. The rate of feed depends on 
the difference in level between the solu- 
tion in the tank and the outlet end of the 
siphon. 

The output of the siphon is caught in a 
glass vessel formed to serve as both a 
funnel and a trap. When the supply to 
the feeder is stopped, this trap seals the 
open end of the siphon and causes the 
siphon to be kept primed in readiness to 
commence feeding as soon as the supply 
to the apparatus is restored. 

All parts of the apparatus can be dis- 
mantled for cleaning with no other tool 
than a screw driver. 

There are two pieces of accessory ap- 
paratus that have been designed to work in 
conjunction with the feeder where required. 
One is an automatic valve for switching 
the feed from one solution supply tank to 
another when the first runs dry. 














worth 
‘undum 
tention 


d, Va., 
r solu- 


is a 
hinge, 











float 
from 
ution 
)» the 
ntrol 
iflow 
phon 
Is on 
solu- 
| the 


in a 
th a 
y to 
the 
the 
s to 


pply 


dis- 
tool 


ap- 
k in 
red. 
1ing 
. © 





“Chapman” Tilting Disc 
Valves—A New Departure 


The Chapman Valve Manufacturing 
Company of Indian Orchard, Mass., offers 
a radical departure in check valve construc- 
tion which was designed so as to retain all 
desirable qualities of a check valve and 
eliminate the undesirable qualities inherent 
in check valves generally. This interesting 
new valve just placed on the market is 
known as the tilting disc valve. Its gen- 
eral principle of design and construction is 
indicated in the above illustration. 

The rigid circular disc (G), of cast 
bronze or cast-steel, is dished and of “aero- 
foil” section to give maximum strength 
with minimum resistance to water flow 
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Sectional Sketch of Tilting Disc Valve 


when the valve is in the open position as 
shown above. The disc rotates about fixed 
pivots, offset from the seat, and drops 
clearly into contact with the circular (bev- 
elled) seat (A-D) without rubbing. The 
heart of the valve is the offset pivot so 
planned that the disc opens easily because 
of the almost equal balance about the pivot. 
In the open position the disc does not flut- 
ter and it closes quickly on cessation of 
flow to form a drop-tight contact with the 
seat. 

The valve will not close with a bang 
because a cushioning effect is obtained by 
way of forcing the short “flap” of the disc 
against the flow of the stream which damp- 
ens out any tendency to slam on closing. 
Loss of head through the tilting disc valve 
is low because the effort to open the almost 
balanced disc and thereafter hold it open 
is very slight. The body of the valve is 
designed with clear lines throughout its 
interior. 

The same principle is applied to the new 
Chapman disc stop valves, manually or 
hydraulically operated. Write the Chapman 
Valve Mfg. Co. at Indian Orchard, Mass., 
for their new booklet, “Tilting Disc 
Valves.” 

v 


Hardinge Rectangular 
Clarifier 


The Hardinge Company of York, Pa., 
has recently perfected a sludge collecting 
mechanism of the crane type for use in 
rectangular shaped settling tanks. Several 
installations made to date have been very 
satisfactory from the standpoint of its 
operation and the clarity of overflow and 
removal of settled solids in the tank. 

This equipment is automatic in operation 
and has no under water mechanism, and 
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can be readily adapted to existing tanks. 
It is supplied for use in tanks from 15 ft. 
to 60 ft. wide and of a length up to 300 ft. 
A motor of 1 hp. capacity is sufficient to 
operate the average sized machine. 

The Hardinge collector comes equipped 














Hardinge Rectangular Clarifier 


with skimmers for removal of floating ma- 
terial if so specified and is provided with 
safety devices for protection against over- 
load or obstructions within the tank. 

For more detail write the Hardinge Co., 
York, Pa., for literature describing this and 
other equipment used in water and sewage 
treatment. 


v 
National Carbide’s 
Improved V-G Handy Light 

The V-G handy light, distributed by the 
National Carbide Sales Corporation, Lin- 
coln Bldg., New York City, has recently 
been improved and the base redesigned to 
improve stability and appearance. 

This light has proven highly efficient and 
adaptable for emergency work by city 
water departments and other departments 

















V-G Handy Light 


requiring a powerful light that is easily 
handled and carried about. 

The V-G handy light weighs only 23 
pounds when fully charged, and produces 
1500 candle power for 5 hours on 1% Ibs. 
of National 14 N. D. (granulated) carbide. 

As more than 75 per cent of its weight 
is on the bottom, it is not easily tipped over, 
but if overturned no harm is done and it 
will continue to operate satisfactorily if 
righted again. 


Dresser Split Sleeves for 
Permanent Repair of 
Pipe Lines 


The S. R. Dresser Mfg. Company, Brad- 
ford, Pa., has developed a new cast split 
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sleeve, known as “Style 57,” for the per- 
manent repair of leaks, breaks and splits 
in the straight sections of cast-iron pipe. 
Permanent tightness is maintained by means 
of resilient rubber packing at the sides 
and ends, and it is no longer necessary to 
consider split sleeves as temporary in- 
stallations. 

The end-pack embodies the time-proved 
Dresser stuffing-box principle. The side- 





Dresser Cast Split Sleeve, Style 57 


pack, made with a rectangular gasket con- 
fined in a groove in the lower half of the 
sleeve, prevents gaskets from blowing out 
when installing under pressure. When two 
or more sleeves are to be connected, the 
joiner-pack consists of two end gaskets, 
plus an extra rectangular gasket, all con- 
fined by a band of stainless steel. 

Installation of the new sleeves requires 
no special materials and equipment such as 
lead pots, caulking tools, runners, lead and 
yarn. A wrench tightens the bolts. Ordi- 
nary laborers can easily repair pipe in a 
wet ditch or even under water. Before 
shipment, each sleeve is tested to withstand 
a hydrostatic pressure of 500 pounds per 
square inch. 

The single-unit sleeve has an_ inside 
clearance of 8% ins. between end gaskets. 
Two or moré units may be jointed together 
by the use of simple joiner parts. The 
sleeves are available for A. W. W. A. 
classes A, B, C and D cast-iron pipe in 
sizes 3 in. to 12 in. inclusive. Vents vary 
in size according to the size of the sleeve. 

Sleeves to be used for connecting up 
small laterals or services to mains can be 
furnished with a blind boss (no vent) to 
be drilled and tapped as used, or with a 
standard vent that can be reduced to the 
proper size by means of a bushing. For 
additional information, address S. R. 
Dresser Mfg. Company, Water Works 
Division, Bradford, Pa. 

v 


Dorrco Developments 


During 1932 and 1933 The Dorr Com- 
pany, Inc., have been very active in de- 
veloping new types of clarifiers, digesters, 
aerators and distributors for the sewage 
treatment field, and new types of chemical 
mixers and flocculators for the water treat- 
ment field. 

The Dorr Sifeed Clarifier—The distinc- 
tive features of the new Dorr Sifeed Clari- 
fier are, first, the introducing of the in- 
fluent through a centrally located, inverted 
siphon with special feed diffuser; second, 
the overflowing of the clarifier effluent 
across a continuous peripheral weir ex- 
tending around the entire inside of the tank 
at the water level. 

By introducing the feed centrally, 
through a submerged and inverted siphon 
with special provision for radial diffusion, 
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Sifeed Clarifier 


INFLUENT PIPE 


the following operating advantages are 
claimed: The head of water above the dif- 
fusing casting exerts a dampening effect 
preventing turbulence and agitation at the 
center and giving a better control of feed 
distribution. A substantial saving in head 
is secured and frequently a saving in the 
cost of the tank itself, due to the elimina- 
tion of accessory channels. The collecting 
of the clarified effluent over a peripheral 
weir of maximum length induces a pro- 
gressive decelleration from influent to 
effluent with the rate of flow reaching the 
absolute minimum in the immediate vicin- 
ity of the overflow weir. Reported tests 
indicate that volume for volume, the new 
Sifeed Clarifier either gives a greater ca- 
pacity than the older “cross-flow” clarifiers 
(based on the same percentage removal ot 
suspended solids) or else under identical 
conditions of volume of flow and reten- 
tion period produces higher efficiency in 
terms of solids removed. 

The Type K Sludge Digester—An im- 
portant feature of the new Dorr Type K 
Digester is the complete elimination of the 
heavy bridge type superstructure which for- 
merly spanned the tank, and the substitu- 


















SLUDGE DISCHARGE PIPE 


The upper end of the concrete support- 
ing column terminates in a heavy, cast 
iron spider provided with a multiplicity of 
radial arms from which vertical rods are 
hung. Each vertical rod supports the in- 














Mich. 


Dorrco Sewage Aerator at Escanaba, 


board end of one of the many radial eye- 
beams which carry the weight of the super- 
imposed concrete cover. 
The Dorrco Sewage Acrator—The Dorr- 
» Aerator, one of the most important de- 
velopments of the Dorr Co., is of the com- 

































tion therefore of a central column and 
radial structural members for supporting 
the revolving mechanism and the flat, con- 
crete cover. As a result, the new unit is 
attractive in appearance and requires no 
special housing for the drive unit. 

Both the sludge and scum breaking arms 
are attached to a central steel drum con- 
centric with the supporting concrete center 
column, which is supported from a turn- 
table on top of the same column. The 
mechanism is driven by enclosed type motor 
and speed reducer covered by a weather- 
proof case, 








Type K Dorr Digesters at Birmingham, Ala. 


bined mechanical and diffused air type and 
is distinctive in that the rotary motion of 
the sewage induced by motor driven pad- 
dles operates in a direction counter current 
to that of the upward flow set up by the 
rising bubbles of diffused air. 

By driving the paddles downward 
against—not upward with—the stream of 
rising air bubbles, the. period of contact 
between air and sewage is increased. The 
air is distributed across the complete width 
of the tank and the amount of air required 
to secure a definite biological result is 
thereby reduced materially and therewith 
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the cost of treatment. The Dorrco Aerator 
operates with only 0.3 cu. ft. of air per 
gallon and a total power input of 15 to 18 
hp., divided almost equally between com- 
pressing the air and revolving the paddles. 

















Dorrco Flash Mixer 
Of the 25 installations made to date, the 
largest is at Phoenix, Ariz. 
The Dorrco Flash Mixer—The Dorrco 


Flash Mixer, a modification of the Turbo 
Mixer, is used for intimately and instan- 
taneously diffusing coagulating or softening 
chemical reagents throughout the liquid 
being treated. A special form of turbine 
impeller operating within a stationary dif- 
fuser ring provides quick intimate mixing. 
The unit consists of three parts—a tank or 
container of any convenient shape or size, 
a high-speed mixing mechanism and a 
motor drive unit. The raw water and chem- 
icals are drawn into the centers of the 
impellers and when discharged tangentially 
are deflected into straight, radial lines by 
the curved stationary blades. 

The Durrco Flocculator—The Durrco 
Flocculator was developed in collaboration 
with Mr. M. C. Smith of the Richmond, 
Va., water works at whose plant the initial 
installation was made. 
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The Dorrco Flocculator consists of a 
number of large radius paddles rotating 
about a horizontal axis and installed at the 
influent end of rectangular sedimentation 
tanks with the axis of rotation at right 
angles to the direction of flow. 

The shaft is supported between paddles 
by bearings resting upon concrete or steel 
columns and is driven by a variable speed 
motor and speed reducer. 

The shafts of the Flocculator rotate in 
unison and in the same direction, being 
inter-connected by chains and sprockets and 
driven from a single drive unit. The pad- 
dle blades of multiple units are of such 
decreasing widths as to provide a pro- 
gressive diminution in the intensity of agi- 
tation as the water passes through the unit. 

In practice the paddles keep the flocs in 
suspension during formation and circulate 
them gently throughout all parts of the 
water so that they may absorb and entrap 
the fine suspended solids and color particles. 
A reverse current in the bottom of the 
basin, also induced by the paddles, causes 
a certain proportion of the large flocs to be 
returned to the inlet end of the basin where 
they are mixed with the incoming water 
and act as nuclei for the building up of 
additional flocs. Eight months’ operation 
at Richmond, Va., at a rate of 30 m. g. d. 
resulted in a saving of 4,000 Ibs. alum per 
day, twice the former settling rate, a 12 
per cent longer filter run and a power con- 
sumption of only 6 K. W. H. per M. G. 
The Dorrco Sewage Distributor—The 
Dorrco Sewage Distributor is of the self- 
propelled revolving type and operates with- 
out outside power under hydraulic heads 
as low as 12 ins. It is used for applying 
settled sewage evenly over circular, trick- 
ling filter beds. The most important fea- 
ture of the Dorroco Distributor is the use 
of special flat spray nozzles, from which 
the sewage issues as a thin sheet, fan-like 
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Crane Improved 


Globe Valves 


Crane Company of Chicago, along with 
other improved equipment, has _ recently 
offered an improved type of brass globe 
valve designated as the 212 P valve and an 
angle valve designated as the 214 P valve. 
These_ valves 
have the Crane 
union-type of 
| bonnet, as_ pic- 
| tured, which 
| makes for 

greater ease in 

dismantling and 
re-assembly and 
the bonnet union 
ring absorbs all 
strain or stress 
which might 
| otherwise reach 
bk 4 the bonnet joint 
Crane Globe Valve and cause leak- 
age. The bon- 
net ring is made of a special Crane hard 
metal (copper and tin alloy) which has 
great strength. The stuffing boxes are un- 
usually large and are filled with high-grade 
asbestos ring packing. An interesting fea- 
ture is that these valves may be safely 
repacked when wide open and under full 
pressure. The non-rigid, positive swivel 
disc-stem connection prevents the disc from 
turning on the seat and thus precludes pos- 
sible injury of the seat by closing and 
opening operations. 

The 212 P and 214 P valves have the 
plug type seat and disc and are thereby 
especially well suited for severe service and 
refinement in regulating flows by throttling. 
The wide seating contact precludes the 
likelihood of injury from “wire-drawing” 
of foreign matter which tends to destroy 












f 





We’ A\\ 

min’ Ay €4 

TCA nD | se 
\ 





Dorrco Sewage Distributor 


in shape. These nozzles may be adjusted 
readily to give almost any shape or thick- 
ness of sewage spray and due to their stag- 
gered positions on the rotating arms, their 
sprays wet overlapping areas, thus assuring 
complete utilization of the surface of the 
bed at each revolution. 


the seat bearing and create leaky valves. 
This type of construction insures the tight- 
ness of these valves for a much longer 
period than those having the conventional 
type disc construction. The disc is of 
Crane nickel alloy and the seat ring is made 
of Exelloy. 


Hellige Titration 
Comparators 


Hellige, Inc., 179 E. 87th St., New York 
City, have added to their varied equipment 
a titration comparator which now makes 


it simple to deter- 
mine the acid or 
alkali required to 
raise or lower the 
pH value of liquids 
to a predetermined 
and definite point 
without the use of 
complicated electro- 
metric outfits. Es- 
sentially, the deter- 
mination entails an 
ordinary _ titration 
of a sample of the 
material. The end- 
point is determined 
by comparing the 
pH value of the 
titrated liquid with 
standards at inter- 
vals. Until the end- 
point is reached the 
portion of sample 
being tested for pH 
value is returned 
Titration Comparators ®&ch time to the 

titration beaker and 
therefore no correction for the “take out” 
is required. 
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The pH comparator in this assembly is 
the well-known pocket type of Hellige com- 
parators, and those already possessing such 
can order the supplemental parts to make 
up a tritration comparator set. 


v 


American Electro-Magnetic 
Chemical-Feed Controller 


The American Water Softener Company 
of Philadelphia, Pa., have developed an in- 
genuous automatic chemical feed control 
scheme involving the use of an electro- 
magnet and mercury switch in conjunction 
with a water meter. . 

The water to be treated passes through 
the meter, which is provided with gears so 
that for every certain number of gallons 
passing (the exact number being dependent 
upon the amount of the flow) the mercury 
switch makes and breaks an electrical cir- 
cuit through the electro-magnetic propor- 
tioner. As the circuit is closed by the mer- 
cury switch, the powerful electro-magnet 
of the electro-magnetic proportioner is en- 
ergized pulling up the armature of the mag- 
net and rotating the control sprocket on 
the outside of the proportioner a slight 
amount through the ratchet and pawl com- 
bination with worm gear transmission. 

Over the control sprocket of the propor- 
tioner passes a chain fastened to hinged 
swivel take-off pipe in the chemical tank 
which is lowered as the control sprocket 
rotates. The large unrestricted opening of 
the swivel take-off pipe is at the surface of 
the chemical solution at all times and the 
solution is skimmed off the top through 
this opening. It then flows by gravity 
through the swivel take-off pipe and either 
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flows or is the 


application. 


pumped to point of 

Inasmuch as the proportioner is operated 
from the water meter, which furnishes the 
impulses in proportion to the water flow- 
ing, the swiveled take-off pipe is lowered in 
direct proportion to the water flowing and 
the chemical is thus fed proportionately. 

The amount of chemical fed is varied 
without changing the strength of the chem- 
ical solution by screwing up or down the 

















Electro - Magnetic Proportioner 
Serves for the Smallest to the 
Larger Feeding Operations. 


vernier adjustment of the electro-magnetic 
proportioner. Screwing down the vernier 
adjustment means increasing the length of 
stroke and therefore, increasing the chem- 
ical feed, whereas screwing up the adjust- 
ment means correspondingly a decrease in 
the chemical feed until at the very top- 
point no stroke whatever of the solenoid is 
obtained and consequently no chemical is 
fed. 

The operation of the proportioner and 
swivel take-off pipe is the same no matter 
what kind of chemical is to be fed, except 
that if the chemical is in suspension, an 
agitating equipment is provided in the 
chemical tank to prevent the chemical from 
setting out. 

When it is desired to feed chemicals at 
a constant rate, the electro-magnetic chem- 
ical feed is used in exactly the same way 
as when proportional feed is desired, ex- 
cept that a synchronous motor is used to 
operate the mercoid switch in place of the 
water meter. The vernier adjustment of 
the proportioner can be used for the con- 
stant rate feed in exactly the same manner 
as for the proportionate feed permitting 
feeds of chemicals from nothing up to 
many times the maximum required. 

For literature describing this ingenuous 
device address the American Water Soft- 
ener Co., 4th and Lehigh, Philadelphia, Pa. 
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S.D.C. Residual 
Chlorine Tester. 


Pascher and Betzold, 829 Orleans St., 
Chicago, offers the S. D. C. residual chlor- 
ine tester. It is packed in a wooden cabinet 
which measures 4% ins. high, 2% ins. deep 
and 534 ins. wide. Top consists of seven 
color standard 
tubes covering 
a range of 0 
to 1 part per 
million of res- 
idual chlorine. 
The tubes are 
numbered as 
follows: 0, .2, 
4, .6, 8 and 1 
part per mil- 
lion. They are 
mounted on a 
slotted chalk 
white card 5 
ins. wide and 
3 ins. high. A 
c Om pensator, 
used for com- 
paring colored 
or turbid solu- 
tions, and cor- 
recting the 
color standard 
when sub- 
stances which 
react with ortho tolidine are present, is 
attached to the card when used. A drop- 
ping bottle of ortho tolidine reagent, three 
large pipettes for making comparisons, a 
porcelain mixing plate and a_ dilution 
pipette which in conjunction with a large 
pipette permits a dilution of ten to one, are 
also included. 

This device was originally developed in 
the laboratories of the Sanitary District of 
Chicago, for which the initials S. D. C. 
stand. 





S. D. S. Residual Chlorine 
Tester 
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New Link-Belt Sewage 


Treatment Equipment 

Type “C” Sewage Screen—The Link- 
Belt straightline type “C” screen is a com- 
bined bar screen and grit chamber, espe- 
cially designed for use at medium and small 
size plants, where the cost of separate me- 














Link-Belt Type “C” Straightline Screen—a 
Combined Bar Screen and Grit Chamber. 


chanically cleaned units might be prohibi- 
tive. It is adapted for continuous or in- 
termittent operation. 

Its main elements consist of a hopper, a 
bar screen with approximately 1-in. open- 
ings, and a bucket elevator for the dual 





service of removing the grit from the hop- 
per, and cleaning the bar screen. 

Regulation of the currents through the 
hopper is made by two baffle plates near 
the influent end, one adjustable downward 
and the other upward, to permit settling 
of the grit, and prevent settling of the 
organic matter. The upper baffle allows 
part of the flow to pass over it. 

















Link-Belt Mieder Collector for 
Removing Sludge from Pri- 
mary Settling Tanks. 


The lips of the elevator buckets are pro- 
vided with rake teeth, which engage with 
and clean the screen bars on their down- 
ward travel. The buckets are perforated, 
permitting the water to drain out while 
they carry the grit and other accumulations 
up to discharge into a suitable container or 
trough for removal. 

Mieder Sludge Collector—Link-Belt has 
acquired the patent rights for the sale and 
construction in the United States of the 
Mieder collector for the removal of sludge 
from primary settling tanks. This device 
consists of a traveling bridge to which is 
hinged a deep scraper. This scraper moves 
the sludge which has settled on the bottom 
of the tank, towards the influent end, where 
ic is withdrawn. On the return run the 
scraper is raised to the position shown in 
illustration, and used for skimming the 
surface of the liquid in the tank. One 
collector can serve a large plant, because 
it can be transferred from one tank to 
another. 

All of the driving machinery is located 
on the bridge, out of the sewage, and the 
scraper can be inspected whenever it is 
raised to the surface. The machine is oper- 
ated by one man, and combines large ca- 
pacity with low-cost operation. One 
scraper serves two tanks of the Elizabeth, 
N. J., plant. 


Fully Automatic Water 
Softener Developed by 
Permutit 


A new fully automatic zeolite water 
softener has just been announced by The 
Permutit Company, 440 Fourth Ave., New 
York. This softener eliminates the errors 
due to the human element and conducts all 
of the operations of softening and regen- 
eration with machine-like regularity and 
precision. 

By a clever combination of a meter oper- 
ated switch and electric controls with a 
motor-driven Permutit single valve, each 
operation of the water softener is conducted 
under such precise control that the highest 
efficiency results. Briefly, at the end of the 
softening run, the meter actuates the elec- 
trical control which carry through the 
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steps of (1) Cutting the softener out of 
operation. (2) Backwashing it for a regu- 
lated period so as to secure thorough cleans- 
ing. (3) Admitting a carefully regulated 
amount of saturated salt brine so as to 
assure thorough regeneration without wast- 
age of salt. (Rinsing out the calcium and 
magnesium (hardness ) salts and excess 
sodium (regenerating) salts to waste with 
the minimum amount of rinse water.) And 





Automatic Zeolite Water Softener. 


(4) throwing the softener back into service, 
thus placing it again under control of the 
meter, which governs the volume of water 
to be softened during the softening run and 
initiates the start of the next regenerating 
cycle. 

All new models may be had in the full 
automatic type and it is a relatively simple 
matter to apply the automatic control to 
any existing softeners, thus converting 
manual to fully automatic operation. 

v 


“Aer-O-Mix” Recarbonator 
The new water softening plant recently 
completed at Ottumwa, Iowa, contains three 
8 mgd. Vogt Bros. Aer-O-Mix units, one 
is for combined aeration and mixing of 
coagulant as the raw water enters the plant, 
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“Aer-O-Mix” Recarbonator 


a second is for recarbonation, and a third 
is for final pH and taste control after re- 
carbonation and filtration. 

The Aer-O-Mix Recarbonator operates 
on the same principle as the aeration Aer- 








O-Mix carbon-dioxide gas instead of air 
being aspirated as the water flows through 
the throat. This eliminates the use of a 
blower or compressor for the CO: gas and 
the grid pipe diffuser system. The gas is 
drawn directly from the scrubber to the 
Aer-O-Mix head by the normal pull of the 
Aer-O-Mix. The water passing through 
the Aer-O-Mix comes in intimate contact 
with the CO. in the down-pipe and upon 
release numberless small bubbles of gas 
rise to the surface of the basin. This sys- 
tem of recarbonation produces uniform gas 
diffusion and the intimate contact needed 
for effective recarbonation. 

For further details covering the opera- 
tion of the Aer-O-Mix Recarbonator ad- 
dress Vogt Bros. Mfg. Co., 14th and Main 
St., Louisville, Ky. 


Chain Belt’s Rex 
Sludge Pumps 


The Chain Belt Co. of Milwaukee, Wis., 
have perfected the Rex Sludge Pump as 
an additional piece of equipment added to 
their line of diaphragm pumps and other 
sewage plant appurtenances. These pumps 
are of the plunger type—single or double 
plunger styles being available as stationary 
or portable units: These pumps are used 
for handling raw digested sludges, acti- 
vated sludge or humus from secondary 
tanks. They are capable of pumping with 
a 25 foot suction lift and discharging 
against a head of 65 feet. Capacities are 














Rex Double Plunger Sludge Pump, Multi- 
Speed Motor and Speed Reducer 
Equipped 


75 gallons per minute for the single and 
150 gallons per minute for the double 
plunger units. Standard units come 
equipped with multi-speed motors and 
herringbone-gear speed reducers equipped 
with Timken bearings. Stroke of plunger 
is adjustable to secure 3, 4 or 5 inch dis- 
placement. The walking-beam drive em- 
ployed means long life of pump because 
there is practically no side thrust to create 
wear on plunger and cylinder. With flap 
type valves a clear opening of four inches 
through the entire pump is had which re- 
duces possibility of clogging to a minimum. 
The valve cases are equipped with quick 
removable covers. Another unique feature 
of the pump is that the packing is in the 
plunger instead of the cylinder wall. With 
the several speeds and three variable 
stroke adjustments, the ratio of minimum 
to maximum capacities is one to six. 
Heavy construction is used throughout, 
making the pump a very sturdy unit. For 
more detailed information write the Chain 
Belt Co. (Division of Sanitation Equip- 
ment), Milwaukee, Wis. 


Taylor Dalite Slide 
Comparator 


In many cases it is necessary to make 
pH or residual chlorine determinations at 
night. Also in many plants even during the 
day time the light is not suitable for this 
type of work. The use of ordinary electric 
light bulbs and even the so-called dalite 
bulbs is not satisfactory. 

The development of the Taylor Dalite 
slide comparator by.W. A. Taylor & Co., 
872 Linden Ave., Baltimore, Md., enables 
the worker not only to make determinations 
at night with just as great accuracy as dur- 





Taylor Dalite Comparator 


ing the day but also assures him that 
measurements made at night will check 
those made on the same materials by 
ordinary daylight. 

The pH equipment supplied with this set 
consists of one complete slide comparator 
with from 2 to 7 additional color standard 
slides, vials containing the corresponding 
indicator solutions with pipettes and nip- 
ples, and 10-5 cc. test tubes. Each slide 
contains nine color standards for any given 
indicator and these slides fit in slots in 
front of the case as shown in the illustra- 
tion above. Each vial of indicator solution 
is placed directly above the corresponding 
color standard slide, thus eliminating error 
due to the use of the wrong indicator 
solutions. A cover protects the vials when 
the set is not in use. 

The comparator base is supported by a 
shelf on the front of the box. Directly 
behind the slots in the base is a piece of 
dalite glass and in the compartment behind 
this is a 25 watt electric light bulb, with 
cord, switch and socket. In the lower part 
of the box is a cupboard of sufficient size 
to hold four 1000 cc. pyrex bottles. This 
cupboard not only serves as a storage for 
stock bottles of indicator solution but also 
brings the comparator to a convenient 
height for making readings. A rack on the 
inside of the door holds 10 5 cc. test tubes. 
A test tube brush is also supplied with the 
set. 

In making determinations three of the 
5 cc. test tubes are filled to the mark with 
the solution to be tested, the proper color 
standard slide is placed on the base and 0.5 
cc. of the corresponding indicator solution 
is added to the middle tube by means of the 
pipette and nipple. The light is then turned 
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on and the slide moved back and forth until 
a match is obtained with one of the color 
standards. The pH value is then read off 
directly from the values on the slide. 

The set is supplied in 6 models, to pro- 
vide the required number of standard 
slides. 


Omega Dry 
Feeder 


The new Model 1 dry feeder recently 
announced by the Omega Machine Com- 
pany of Kansas City, Mo., has been de- 
signed primarily for the accurate feeding 
of small quantities of chemicals—notably 
activated carbon. Its range of feed lies 
between 1 and 200 pounds of material per 
24 hours. The capacity of the feed- hop- 
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Model 1 Omega Disc Feeder. 


per is 50 pounds of powdered activated 
carbon “Nuchar”’ or 150 pounds of hy- 
drated lime. The new feeder is especially 
designed for accuracy at all rates of feed 
and is instantly adjustable to a different 
rate of feed without guess-work. 

The feeder is motivated by a %4 H. P. 
motor turning a horizontal disc, at the 
bottom of the hopper, which has grooves 
in its face. The filled groove becomes 
exposed as it turns and at this point an 
adjustable scraper removes the material 
from the groove and allows it to drop into 
a solution or wetting chamber from which 
it is discharged continuously to the liquid 
being treated. More than 200 speed 
changes of the disc are available to vary 
the discharge of chemical at will. 

Descriptive leaflets may be had by ad- 
dressing the Omega Machine Company, 
4010 Penn. Ave., Kansas City, Mo. 


“Dual-Lok Joint’ Cast 
Iron Pipe 


The “Dual-Lok Joint” has been developed 
by the Central Foundry Company, makers 
of Universal pipe and fittings, to serve as 
a gas and air tight joint without losing the 
advantages of the universal type of joint. 
For lines carrying corrosive liquids, the 
gasket keeps the flexible joint protected 
against attack. The higher the pressure on 
the line the tighter the joint. The “Dual- 
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Dual-Lok Joint Cast Iron Pipe. 
A—Cement lining supplied when specified. 
B—Non deteriorating gasket consisting of 

endless ring of specially developed 
composition. 

C—Flexible iron to iron joint which can- 
not be affected by the liquid within 
the pipe. 

Lok Joint” pipe in plain iron or cement 

lined is available in diameters 2 to 30 

ins. in lengths of 6 ft. The joint is made 

up with a wrench for tightening just two 
bolts—no more. For carrying hot water 
and gas at sewage works “Dual-Lok Joint”’ 
is highly satisfactory—as it is for air lines 
and sprinkling filters. 

The Central Foundry Company, 420 Lex- 
ington Ave., New York City, will send you 
descriptive literature covering this devel- 


opment. 
v 


Jeffrey Sewage Screens 


For the two new activated sludge plants 
now under construction for the city of 
Lancaster, Pa., The Jeffrey Manufacturing 
Company, Columbus, Ohio, has designed 
four self-cleaning bar screens of a new 
type. 

These new screens are provided with a 
special hinged scraper which prevents jam- 
ming of the mechanism due to the accumu- 
lation of foreign material in the bottom of 
the channel or upon the screen proper. The 
teeth of this special hinged scraper, acting 
as a comb, pass entirely through the bars 
of the screen, cleaning not only the surface 
but the space between the bars, thus elimi- 
nating grease accumulations, 

The scraper mechanism on the new type 
Jeffrey screen descends in a runway some- 
what removed from the screen, thus enter- 
ing the sewage well away from the accumu- 
lated refuse. Upon reaching the bottom 
of the channel the scraper drags horizon- 
tally for a distance of approximately 2 ft. 
before reaching the screen. At this point 
is ascends with the teeth projecting entirely 
through the screens and, in this position, 
comes up under the floating refuse, carries 
it to the top, and discharges it into suitable 
receptacles. At the discharge point the 
scraper engages a wiper which removes any 
material that may adhere to it. This wiper, 
being counterbalanced, returns to its nor- 
mal position after the scraper passes. 

The control mechanism is such that the 
screens may be operated continuously or at 





intervals of every 2 seconds to once an 
hour, and if desired the screens may be 
furnished with a float control, automatically 
operating the mechanism at any selected 
loss of head through the screen. 

Complete data covering this new type 
bar screen may be had by writing The 
Jeffrey Company, Columbus, Ohio. 

v 


Allis-Chalmers 
“SSU” Pumps 


The Allis-Chalmers Mfg. Co. has re- 
cently extended its popular line of “SSU” 
motor driven single shaft, two bearing 
pumping units. They have now developed 
three sizes to work against heads up to 
100 pounds (231 ft. head) and above and 
covering a range in capacity from 30 gal- 
lons per minute to 140 gallons per minute. 
These pumps fill the need for high head 
pumps of low capacities at low cost. 

The pumps and motors (both Allis- 
Chalmers products) are properly propor- 


—— —— 





Type “SSU” Pumping Unit 


tioned so as to work together as an cffi- 
cient reliable unit. A single shaft is used 
on which to mount the motor rotor and 
the pump impeller. This shaft being sup- 
ported by two amply sized ball bearings 
does away with any possibility of misalign- 
ment between the pump and the motor. 
v 


T oncan Sectional Plate Pipe 


A recently developed product of the Ton- 


can Culvert Manufacturers’ Association, 
Youngstown, Ohio, is Toncan sectional 


plate pipe. The new product, which is a 
large diameter corrugated pipe for heavy 
duty drainage applications, is factory- 


fabricated from rust-resisting Toncan iron 
plates with standard 6-inch corrugations, 
1% inch deep. Diameters range from 60 
Extra heavy galvaniz- 


to about 150 inches. 





Fabricating Toncan Sectional Plate on 
the Job. 
ing after fabrication assures maximum 
protection. 
The plates are assembled on the job, 


making transportation easy, and loading 
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and unloading speedy. Since they are of 
uniform size, they may be nested on the 
truck or Car, permitting transportation 
economies. The only materials required for 
erection are the plates and Toncan iron nuts 
and bolts. The plates are swung into place 
and immediately secured with the bolts 
which are easily placed, even by inexperi- 
enced workmen. 

In addition to these refinements of design, 
Toncan sectional plate pipe possesses the 
high rust-resistance which is characteristic 
of the base metal from which it is made— 
Toncan copper molybdenum iron. 


v 


Buffalo Non-Clogging, Ball- 
Bearing Raw Sewage Pump 


A new, non-clogging raw sewage pump, 
designed for economical operation, and 
equipped with ball bearings, is being manu- 
factured by Buffalo Pumps, Inc., Buffalo, 
N. x. 

This model, made in a complete range of 
sizes, employs a non-clogging rotor of the 
same design as the standard Buffalo non- 

















Buffalo Non-Clogging Sewage Pump. 


clogging sewage pump. There are no pro- 
jecting surfaces and nothing to obstruct 
the flow of solids or foreign material. The 
impeller, of enclosed type, is regularly fur- 
nished of cast iron, but can be made of 
bronze or other metal on special order. 

A cast iron superstructure, vertically split 
for easy assembling and dismantling, con- 
tains the bearings, which are mounted in 
individual cartridges. The upper ball bear- 
ing carries combined radial and thrust load, 
the lower bearing carries radial load only. 
Intermediate ball guide bearings are of 
self-aligning type. All bearings are so de- 













signed that moisture, dust and other foreigt 
material are kept from them. 

The pump casing of heavy cast-iron is 
provided with a casing ring to prevent 
wearing at the impeller inlet. 

Provision is made for convenient lubrica- 
tion of bearings, and inspection openings 
have quick-action covers. 

Shaft is of steel, Monel or other metal, 
machined all over and attached to impeller 
with key and covered end lock nut. 
Coupling is flexible pin and rubber bush- 
ing, flanged type. 

Because of production economies affected 
in designing, this pump sells at a lower 
price than the standard Buffalo non- 
clogging pump. 

For further information address Buffalo 
Pumps, Inc., Buffalo, N. Y. 


v 


New La Motte Equipment 


The past year has witnessed several new 
developments in the research laboratory of 
the LaMotte Chemical Products Company 
of Baltimore, Md. The following are of 
particular interest: 

1. The new combination swimming pool 
comparator set for accurately determining 





Pool Comparator Set 


the pH and residual chlorine content of 
swimming pool water has been offered. It 
is a single unit, combining’ the phenol red 
pH test set with the well-known LaMotte- 
Enslow chlorine comparator. Thus, a sin- 
gle outfit has been produced which ade- 
quately covers the needs of the swimming 
pool operator. 

2. To make available to the water 
works profession even those tests which are 
infrequently used, equipment and reagents 
for residual alum and phenol tests in water 
have been produced. Special sealed Nessler 
tube standards and the LaMotte Nessler 
tube colorimeter have been developed for 
the residual alum test constitute a portable 
self-contained unit. 

In the test for phenols by the Baylis 
modified procedure, special care has been 
given to the preparation of buffer mixtures 
and reagents required, including an excep- 
tionally pure 2:6 dibromquinone-chlorimide 
reagent. 

3. A new side-arm titration flask has 
been perfected which enables one to titrate 
to a definite endpoint without disturbing 
the contents of the flask. LaMotte stand- 
ards are used for comparison purposes. 
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No.8 Infilco Dry Feeder 


The International Filter Company have 
made an addition to the line of “INFILCO” 
Dry Feeders. 

The new feeder is designed to feed very 
small quantities of chemical with extreme 
accuracy—or it can be set to feed sub- 
stantial amounts if so desired. It is prac- 





“Infilco” Dry Feeder No. 8. 


tically dust tight and the Vortex-Mixer 
supplied with it assures thorough and 
prompt wetting of such materials as the 
powdered carbons and other chemicals that 
tend to flcat. It also draws dust down 
into the discharge through the suction cre- 
ated by the vortex effect, thereby increas- 
ing the cleanliness of the operation. Pow- 
dered carbon can be fed at any rate be- 
tween 1 ounce and 50 Ibs. per hour; hy- 
drated lime—from 2 ozs. to 100 Ibs. per 
hour; alum—from 8 ozs. to 150 Ibs. per 
hour. 


Write International Filter Company, 59 
E. Van Buren St., Chicago, Ill., for Bul- 
letin No. 95. 


v 


Screw-Feed Centrifugal 
Pump for Sludge 


The Chicago Pump Company has re- 
cently developed an entirely new idea for 
the pumping of heavy sludge in sewage 
disposal plants or high consistency liquids 
in industrial processes. 


The diagram shown on this page indi- 
cates the principle of this new pumping 
unit. Sludge or other heavy materials are 
conveyed .to the pump by a conveyor and 
cutting screw. This screw is of the double- 
flight type and each passage in the screw 
connects with its own port in the impeller. 
In the screw housing are four hardened 
flutes. These flutes assist in guiding the 




































































sludge to the impeller, and provide a cut- 
ting edge for the solids. Thus, the screw- 
feed design directs all articles through the 
pump on a continuous stream-line. It also 
breaks and cuts up anything that would 
otherwise be impossible to handle. 

The unusual design in this pumping 
equipment facilitates the handling of pri- 
mary sludge with a minimum amount of 
trouble. The principle has never before 
been used in sludge pumping. 

The Chicago Pump Company has issued 
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The Screw-Feed Centrifugal Primary 
Sludge Pump, Developed by the 
Chicago Pump Co. (Patents 


Applied for) 


a new bulletin No. 128-D describing their 
“Primary Sludge Pump.” Copy may be 
had by writing to the company’s offices at 
2336 Wolfram St., Chicago. 


New Development of PFT 


During the past year the Pacific Flush- 
Tank Company has made a number of im- 
provements in their present equipment and, 
in addition, has brought out a number of 
new lines in the field of sewage and water 
treatment. 

The most interesting among these is a 
new proportional flow tray clarifier for 
which the manufacturers claim a high per- 
centage removal of suspended solids at 
very high rates. 

A number of improvements have been 
made in the Marlow sludge pump which 
has been handled by the PFT Company 
for many years. Besides the Simplex unit 
this pump is made in Duplex and Triplex 
types. The pump is now equipped with 
Hyatt roller bearings, adjustable eccentric 
with shear pin overload, intermediate gears 





The PFT Screenings Digester 


totally enclosed and running in oil, and 
driven through a V-belt or silent chain 
drive. This pump has shown its reliabil- 
ity in the handling of lime sludge in water 
softening and heavy gritty sludges from 
sewage treatment processes. 

A unit specially designed to overcome 
the difficulties encountered in handling sew- 
age screenings and similar wastes is shown 


in the accompanying cut. By this method 
it is possible to keep fibrous materials, 
which tend to float, in more intimate con- 
tact with the seeding material, thereby 
promoting more rapid digestion. The ar- 
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PFT Rotary Distributors at Butlerville, 
Ind. 


rangement shown may be either placed in 
a concrete tank or supplied as a self-con- 
tained unit. 

In addition to the well-known line of 
siphons and filter equipment supplied by 
the PFT Company since 1893 there is now 
offered a self-propelled rotary sewage dis- 
tributor which will operate efficiently under 
very low heads. This machine embodies 
special features, allowing perfect adjust- 
ment after erection. A double roller bear- 
ing assembly keeps the machine in perfect 
alignment during operation. This results, 
it is stated, in a unit which will operate 
under lower heads giving more uniform 
speeds of rotation and consequent_ better 
distribution. 

The PFT Company has issued bulletins 
describing the above equipment which give 
interesting data pertaining to sewage and 
water treatment. Address Pacific Flush- 
Tank Company, 4241 Ravenswood Avenue, 
Chicago, or 136 Liberty Street, New York 
City, for your copies of any of these 
bulletins. 


W arren-K night Transit- 
Level 


To meet the demand for a moderate 
priced instrument for use around a water 
works or sewerage plant, where a precision 
transit is not necessary the Warren-Knight 
Co., Philadelphia, Pa., have developed a 


new _ transit- 
level. 
This instru- 


ment is built 
to meet all re- 
quirements of 
every day, in- 
strument work 
at a price to 
conform to 
present - day 
budgets. It is 
of entirely 
new design, 





Roy _ with new op- 
Warren- Knight Transit tical system 
Level and new dual 


bearing stand- 
ards, an exclusive feature which enables 
the adjustments of the telescope and level 
to be checked as easily and in the same 
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way as an ordinary wye level. It is an 
accurate, dependable, compact instrument, 
conveniently packed in a substantial hard- 
wood carrying case, complete wtih trivet 
pins, plumb bob, reading glass, sunshade 
and tripod. Some of the 
main features follow: 

As easily and quickly ad- 
justed as a wye level; has a 
maximum tilt of 110 deg.; 
the protected horizontal cir- 
cle has a vernier reading to 
single minutes; the telescope, 
with level attached, is pro- 
vided with clamp and tan- 
gent for quickly and accu- 
rately taking level readings; 
the telescope has a magnify- 
ing power of 22 diameters 
and the 120 deg. vertical 
arc, with clamp and _ tan- 
gent, makes it easy to run levels or measure 
vertical angles. 

Write for catalog WW-76 for further 
details. 


WITH THE 
MANUFACTURERS 
“One-Fifth Century of 


Progress in Chlorination” 


The Wallace and Tiernan Company 
exhibit at the A. W. W. A. Convention in 
Chicago will feature “One-Fifth Century 
of Progress in Chlorination.” The devel- 
opments in chlorinating equipment during 
the past 20 years will show the very first 
chlorinator built and installed by the 
Messrs. Wallace and Tiernan at the Boon- 
ton Reservoir of the Jersey City Water 
Works. The evolution in chlorinators on 
exhibit will bring the story up to date, 
showing the most recent chlorinator devel- 
opment of the Wallace and Tiernan Com- 
pany—the “Monitor.” 

The “Monitor” chlorinator is completely 
automatic and its operation is controlled 
perfectly from remote points by telemeter- 
ing and remote control mechanisms. The 
chlorinator operations, along with the water 
flow, are indicated and recorded at the point 
of control. 


v 


v 


New Worthington 


Headquarters 


The new office building of the Worth- 
ington Pump and Machinery Corporation, 
situated adjacent to the corporation’s plant 
at Harrison, N. J., was opened May first. 
The general and executive offices, formerly 
situated at 2 Park Ave., New York, have 
been moved to the new location for better 
co-ordination with manufacturing and sales 
operations. The local sales office will be 
continued at 2 Park Ave. 


v 


Morris Machine Works 
Moves Offices 


The Morris Machine Works, whose prin- 
cipal plant is located at Baldwinsville, N. 
Y., announce the removal of their New 
York offices to 254 W. 31st St., New York 
City. 
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The new 7 HELLIGE TURBIDIMETER 


Eliminates the preparation and use of 
standard suspensions—Utmost convenience 
—Highest accuracy. If connected to the 
water line, the apparatus permits a con- 
tinuous check of the turbidity without the 
necessity of refilling tubes with individ- 
ual samples. 

Reads all turbidities down to zero- 
turbid water. 


Bulletin No. 8000 contains detailed 
information. 


HELLIGE 


INCORPORATED 





179 EAST 87. STREET, NEW YORK,N.Y. 








Cast Iron Pipe 


Bell and Spigot type 
Sand Cast 
Long Lengths 


MeWane Preealked Joints or Open Bell 
Sizes: 114 thru 12 inehes. Fittings. 


poured Simiiy, 
ta PACIFIC 


New York Chicago Kansas City 
San Francisco Denver _ Portland, Ore. 
Salt Lake City 








% ACCURATE PERCENTAGES % 








Filtration Oil Bound Water Paint 


SAND--LINDEX 


Specification Grade —Powder Form— 
Bulk or Bags One coat covers Black. Not 
affected by fumes i, Sulphur, 


Lime, Chlo 
Mines and Mills; TAMMS SILICA CO. 992 n, La Salle 
Ottawa, Illinois Chicago St., Chicag 

















STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 
Write for Catalog and Prices 


SOUTH BEND FOUNDRY CO. 


All Rinds of Gray Iron Castings SOUTH BEND, INDIANA 











CLEARING HOUSE 


Rebuilt Transits and Levels 


There IS a difference in used Instruments. All Warren- 
Knight rebuilt Transits and Levels have been repaired by 
Instrument Makers. Sold subject to actual trial. Terms 
if desired. Largest selection in U. S. Every Instrument 
a bargain. Liberal allowance for your old Instruments. 
Ask for list WSC-76. 

WARREN-KNIGHT CO., 136 N. 12th St., Philadelphia, Pa. 











ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave., Darby, Penna. 
Manufacturers of Pressure and Gravity Type 


Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 














Complete Equipment For 


WATER PURIFICATION AND 
SEWAGE DISPOSAL PLANTS 


Dry Chemical Feeders 


E. W. BACHARACH & CO. 


Rialto Building Kansas City, Mo. 

















IO0K JOINT 
Concrete Pipe 


PRESSURE - 





Lock-Joint Pipe Co., Ampere, N. J. 
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When writing to advertisers please mention WaTER WorRKS AND 





SEWERAGE—Thank you. 
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POSITIONS WANTED 


This department has been started 
as a service to those in the Water 
Works and Sewerage Fields. We 
hope they will make use of it. The 
notices are inserted without charge. 


























WATER AND SEWER SUPERINTEND- REGISTERED PROFESSIONAL CIVIL 
ENT — Experienced in the operation, ENGINEER AND SURVEYOR, married, 
maintenance and construction of plants desires position as city or county engi- 
and distribution systems, available June SANITARY ENGINEER — Twenty years’ neer. 25 years’ experience, state, county 
1. Also have had similar experience with experience in water purification; past and municipal engineering, including 
light and power plants, but not in recent seven and one-half years with State De- highways, canals, sewers, railroads. and 
years. Have occupied present position partment of Health in charge of water design of municipal pumping equipment, 
for 12 years. Best of references. Am works supervision. Good experience in Address ‘‘H. F. R.,”’ % Water Works & 
capable of making all tests, both chemi- swimming pool _ sanitation. Available Sewerage, 420 Lexington Ave., New York 
eal and bacterial, needed in the opera-— immediately. Location immaterial. Ad- City. 
tion of plants. Location optional, but dress “A. C.,”” % Water Works and Sew- 
prefer towns up to 15,000 population. Ad- erage, 420 Lexington Ave., New York SANITARY AND CIVIL ENGINEER, 239, 


dress “R. W. S.,” % Water Works and City. 


Sewerage, 400 W. Madison St., Chicago, married; B. S. from Iowa State College; 
Ill. 


M. S. from West Virginia University; 
registered professional engineer, Iowa; 4 























r ad aoe roy enatintien tal uaaineke. years’ practical experience, 2 years re- 
“ soc ") 7 y  « . . S wi ~) =e PS a é ssis m7 i . “ 
PROFESSOR, REGISTERED ENGINEER ing experience, would like a chance to ane one —e SS a i ere 
wants university or college connection to ente field. Capable drafts nmateriar. . = ee atee JO WEtEE 
install or build up department of sani- — "estimator. ; Address oo Ne ve Works and Sewerage, 400 W. Madison St., 
tary and, municipal engineering, | Wide, Water Works and Sewerage, 420 Léxing- __Cmlcago, Ii 
pCCes . , ton Ave., New York City. 
educational work. Capable of heading ENGINEER — AGE 25, AMERICAN; 
engineering division. Good executive, graduate of Wisconsin School of Mines 
cooperator and organization ee, 5 as SANITARY ENGINEER—36 years of age, in geological and mining engineering, 
produce results. Address “E. N yo married, college graduate, with M. S. May, 1931. Have a very excellent theory 
Water Works and Sewerage, 400 w. "tad: degree in Chemical Engineering; experi- of engineering to build on and am a 
ison St., Chicago. enced in water purification and Zeolite willing worker. Desire connections in 
softening; two years as sanitary engineer engineering departments, water works, 
WATER WORKS ENGINEER on design, with State Health Department. Desire sewerage or research organization. At 
construction and operation. Member A. position as plant superintendent or chem- present have charge of a _ small water 
S. C. E. 27 years’ experience in design ist in either water or sewage plant. Ad- works system. Excellent references. Ad- 
and construction of filter plants, water dress “J. T. G.,” % Water Works and dress “R. J. H.,” % Water Works and 
softening plants, steam power plants, ree, 400 W. Madison St., Chicago, Seernee, 400 West Madison St., Chicago, 
pumping machinery installations of all . . 
types, storage dams, tanks, pipe lines, 
valuations, ete., with utility company CHEMIST—A. B., 1923; married; 7 years 
building and operating water plants. Sew- EXPERIENCED DESIGNER on_ water director of Water and Sewage Laborator- 
erage disposal experience. Can handle works and sewerage. Have been with ies, Indiana State Board of Health; now 
from design, purchase of materials and some of the country’s leading sanitary; unemployed because of political earth- 
equipment, construction and placing in engineering firms. Age 37; married; As- quake. Want place as superintendent or 
operation. Location anywhere. Married. soc. Member A. S. C. E. and Member of chemist, water or sewage treatment 
Age 48 and perfect health. Best refer- A. W. W. A. Have been in responsible works. Location or salary secondary to 
ences. Address “W. H. C.,” % Water charge of design. Address “P. M. V.,” opportunity based on merit rather than 
Works and Sewerage, 400 W. "Madison St., % Water Works and Sewerage, 400 w. political affiliation. Elliott H. Parks, 5715 
Chicago, Ill. Madison St., Chicago, IIl. Rawles Ave., Indianapolis, Ind. 








WATER WORKS PRACTICE 


A Manual Issued by the American Water Works Association 


Comprehensive Authoritative Complete 


Twenty-six chapters and an Appendix presenting stand- 
ard forms, procedures, specifications and contracts in- 
cluding all phases of collection, quality, treatment, dis- 
tribution, financing, management, fire protection, etc. 


More than 800 pages, $5.00. 


———-— — ——-———-—————— —-— -— USE THE COUPON--——-—-——-—-—--—---------- 


WATER WORKS AND SEWERAGE 
400 W. Madison St., Chicago, III. 


Gentlemen: 


(] Please mail me a copy of WATER WORKS PRACTICE. My check or money order for $5.00 
is enclosed. 
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Aerial Mapping Since 1922 


ABRAMS AERIAL SURVEY CORP. 


a 49 Contractor to Federal, State, County and Municipal Government Depts., 
arge Corporations—Private and Industrial Interests 


WE HAVE MAPPED FROM THE AIR 61 MUNICIPALITIES 


AN ENGINEERING SERVICE CONTOURED AERIAL SURVEY MAPS 


pris aN Highways, Transmission Lines, Pipe Lines, City Zoning and Tax Maps, Timber Cruises. 
EOE Send for our Folder—‘‘The Third Dimension in Aerial Photography” 
sseaath* eA Submit Projects for Contract Prices 


Lansing, Michigan 


Metcalf & Eddy 


Engineers 

Water, Sewage, Drainage, 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 
ations. 

Statler Bldg., Boston. 





Alvord, Burdick & 
Howson 


Engineers 

John W. Alvord, Charles B. 

Burdick, Louis 'R. Howson, 

Donald H. Maxwell. 

Water Works, Water Purifi- 

cation, Flood Relief, Sewer- 

age, Sewage Disposal, Drain- 

age, Appraisals, Power Gen- 

eration. 

Civic Opera Building, Chi- 
cago. 





Black & Veatch 


Consulting Engineers 

Sewerage, Sewage Disposal, 
Water Supply, ater Purifi- 
cation, Electric Lighting 
Power Plants, Valuations, 
Special Investigations, Re- 
ports and Laboratory. 


> Black. N. T. Veatch, 


Mutual Bldg., 
Kansas City, Mo. 





H. Burdett Cleveland 


Consulting Sanitary Engineer 
Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Refuse Disposal, 
Treatment of Industrial 
Wastes, Design, Reports, 
Consultation, nvestigation, 
Evaluation of Works, Super- 
vision of Construction. 

90 Wall St., 

New York City. 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 
Consulting Engineers 
Waterworks Bewerage 
Lighting Appraisals 


Rate Tevestigations 
sy City. Mo., Interstate 


g. 
Western Pacific Bldg., 
Los Angeles, Cal. 


Chicago Testing Labora- 
tory, Inc. 
and affiliated 


Citonge Paving Laboratory, 

nc. 

Consulting and Inspecting 
Engineers 

Hugh W. Skidmore 

Gene Abson 

Materials, Processes, Struc- 

tures, Consultation, Inspec- 

tion, Testing, Design, Re- 

search, Investigation and 
Experts in Litigation. 

636 Lake Shore Drive, 

Chicago. 





H. O. Chute 


Chemical Engineer 

Stream Pollution and Trade 
Waste Problems Handled from 
the Standpoint of Recovery of 
Products. Specialist in Mult- 
iple Effect Evaporation. 

60 Bast 4ist Street, 

New York City. 





Clark, Wm. G. 


Civil and Sanitary Engineer 
Hydraulic, Sanitary and Mu- 
nicipal Engineering, Power 
Developments, Expert Ex- 
aminations and Reports. 

1046 Spitzer Bldg., Toledo, O. 





A. W. Dow 


Chemical Engineer 
Consulting Paving Engineer 
A. W. Dow, Ph.. B., Mem. 
Am. Inst. Ch. Engrs 

Asphalt, Bitumens, “Paving, 
Hydraulic Cement, Engineer- 
ing Materials. 

801 Second Avenue, 

New York City. 





an 
Consulting Hydraulic, Sani- 
tary and Valuation Engi- 


neers. 
Clark Bldg., Pittsburgh, Pa. 





Fowler, Charles Evan 
Conus Civil Engineer 
M. I. Cc. E. 


M. Ene. “i. Can 

BRIDGES AND "ARTISTIC 
STRUCTURES. 

FINANCING FOR GOOD 
PROJECTS. 

5 West 63rd St., New York. 





Fuller & McClintock 


Engineers 
George W. Fuller 
James R. McClintock 
F. G. Cunningham 
C. A. Emerson, Jr. 
Elmer G. Manahan 
W. Donaldson 
E. W. Whitlock 
Water Supply, Water Purifi- 
cation, ewerage, Sewage 
Disposal, Garbage and In- 
dustrial Wastes Problems, 
Valuation and Rate Regula- 
tion of Public Utilities. 
170 Broadway, New York. 





Hall, B. M., & Sons 


Civil, Mining and Hydraulic 
Engineers 

Southern Water Powers 
Drainage 

Irrigation 

Peters Bldg., Atlanta, Ga. 





Nicholas S. Hill, Jr. 


Consulting Engineer 


Water Supply, Sewage Dis- 
posal, Hydraulic Develop- 
ments, Reports, Investiga- 
tions, Valuations, Rates, De- 
sign, Construction, Opera- 
tion, Management, Chemical 
and Biological Laboratories. 


112 East 19th St., New York 





A. Elliott Kimberly 
Consulting Sanitary Engineer 
Water Supply, Water Puri- 
fication, ater Softening, 
Sewerage, Sewage Diggees 
Sewage Treatment, aste 
Treatment, Specialists in 
Milk and in Canning Waste 
Treatment. 

568 East Broad St., Colum- 
bus, Ohio. 





Morris Knowles, Inc. 
Engineers 


Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, Valuations, Labo- 
ratory, City Planning. 


Pittsburgh, Pa. 





Sheppard T. Powell 


Chemical Engineer 
Treatment of Water for In- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

330 N. Charles St., 
Baltimore, Maryland. 





Potter, Alexander, C. B. 
Hydraulic Engineer and 
Sanitary Expert 


Sewerage and Sewage Dis- 
posal, Water Supply and 
Purification. 


50 Church St., New York. 





Malcolm Pirnie 


Engineer 


Malcolm Pirnie, 
Charles ¥F. Ruff. 


Water Supply, Treatment, 
Sewerage Reports, Plans, 
Estimates. 

Supervision and Operation. 
Valuation and Rates. 


25 W. 48rd St., New York, 
N. Y. 





Astrid S. Rosing, Inc. 


Sewer Pipe. 

Drain Tile. 

Steam and Blectric Conduits. 
Building Tile. 

Fire Brick. 


3464 N. Clark St., Chicago, Ill. 





P. H. Taylor Audit Co. 


ee Accountants and 


Audits. 

Systems. 

Budget Preparation. 
Investigations. 

267 Highland Ave., Buffalo, 








P. S. Wilson 


* Consultant in Sanitary and 


Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. J 











Yes—we would like you to mention WATER WORKS AND SEWERAGE. 
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One finds at the Bellevue-Stratford, a combi- 
nation much sought for by travellers;— 

modern hotel, world-famous for its distin- 
guished hospitality—that is located in the 
center of the club, bank, theatre and retail 
district and close to all important transporta- 
tion lines. Rates consistent with present times. 


BELLEVUE STRATFORD 


Ciaupe H. Bennett, General Manager 























The Bismarck Hotel is in the heart of Chicago... 
next door to theatres, shops and office buil 
ings .... only ten minutes from the Fair grounds. 


The Walnut Room, Santas and Coffee Shop 

are delightfully air-cooled The rooms are lar 

and comfortable, with wide beds, silent mail si a. 
“and circulating ice-water. You 


Write formap car garaged at sensible ialtits 
of Chicagoa 


Folr Ground, “il ouside room ss. 50 up. 
Without ba th, $2.5 


BISMARCK HOTEL 
amsee CHICAGO #3 



























PRESTIGE 


‘All works of Quality bear a price, commensurate with 
: the Materials, Skill and Workmanship that have gone into 


their manufacture, and those things at first judged dear often 


prove cheapest in the long run.” 


When you make an installation you make 
a capital investment. You expect it to give 
dependable, trouble-free operation. You 
expect it to produce results which will pay 
you dividends for a number of years. And 
you are dead right. 


When you buy the product of 
gineering, you are interested | 
stability of the compa 


| a 





The Dorrco trademark © 
broad Knowledge and Experie 
plied to the treatment of solids suspen 
in liquids. The visible and obvious prod- 
ucts, to be sure, are machines and processes. 
But these tangibles are nothing without 
the hidden values of Knowledge and Ex- 
perience that neither add to the shipping 
weight nor appear on the invoice. 













Ralph Waldo Emerson 


As the oldest company in our special 
field, we have seen bad times before. De- 
pression conditions, cut-throat competition 
and ruthless price warfare are no new 
things to our veteran staff, seasoned in 
other periods of economic uncertainty. 
fficers and department heads average over 
ars in Dorr service. 














creed today, just as it has 
. r the last twenty three years. The 
Dorrco trademark is the insignia of our 
pledge to preserve it and maintain it so 
long as American Industry will insist on 
genuine value in return for price. 


We commend it to your thoughtful 
consideration. 





THE DORR COMPANY, INC. 


ENGINEERS ¢ 247 PARK AVENUE, NEW YORK 


DENVER CHICAGO 


LOS ANGELES 


TORONTO 


Affiliated with OLIVER UNITED FILTERS INC. Engineers 


Dorr technical services and equipment are available from the following companies: 


HOLLAND: Dorr-Oliver N. V. The Hague 
FRANCE: Soc. Dorr-Oliver, Paris 





ENGLAND: Dorr-Oliver Company Ltd., London 
AUSTRALIA: Crossle & Duff Pry. Ltd., Melbourne 
SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg 


GERMANY: Dorr-Oliver Gesellschaft, m. b. H. Berlin 
JAPAN: Andrews & George Co. Inc., Tokyo 
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During which time over 350,000 lives have been spared from the 


ravages of water borne intestinal disease. 


—And chlorination with W&T equipment has become standard 
Water Works practice. 


—And Visible Vacuum Control has come to be a symbol for 


DEPENDABILITY. 


Twenty years progress 
culminating in the New 
Visible Vacuum Control 
Chlorinators, New 
Ammoniators, NewDry 
Chemical Feeders— 
will feature the W&T 
exhibit at the A.W.W.A. 
Convention in Chicago, 
June 12th—16th. 


See the 85 W&T Visible 
Vacuum Control Chlorina- 
tors in service on Chicago's 
public water supply. See the 
113 other W&T chlorinators 
sterilizing public and private 
swimming pools, disinfect- 
ing sewage or performing 
allied sanitary or industrial 
services inGreater Chicago 
today. 


When reviewing “A 
Century of Progress” 
on Water Works Day 
at the World's Fair, see 
how Visible Vacuum 
Control helped expo- 
sition authorities solve 
their water works prob- 
lems. 


And when you return from Chicago to be faced with the day by 
day task of providing PURE, SAFE water—this same twenty years 
of W&T experience,—this 1/5 of a Century of Chlorination Progress, 


are at your disposal. 


WALLACE & TIERNAN CO. Inc. 


Manufacturers of Chlorine and Ammonia Control Apparatus 


Branches in Principal Cities 


“The Only Safe Water 


‘Rotor’ Visible 
Vacuum Chlorinator 


NEWARK, NEW JERSEY 













“Equiscale” Visible 
Vacuum Chlorinator 


Main Factory — Belleville, N. J. 


Is a Sterilized Water” 



















